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3-way 
agitation 


SPEEDS UP 
HEATING AND COOLING 


Why you get a uniform mix 
with the Pfaudler “Supermixer”’ 


This 500-gallon Pflaudler “Supermixer™ has every 
feature you need to produce a uniformly blended, 
fully pasteurized ice crey mix. For example, the 
special two-speed reinforced heavy-duty agitator 
(inset) handles both frozen and powdered products 
equally well. Good agitation combined with fast 
heating assure quick heat transfer. 

Adaptable for other products, easy to operate, 
stainless steel inside and out for easy cleaning, the 
*“Supermixer”’ is an outstanding buy. You even get 
a bonus in capacity. Though rated at 500 gallons, 
its actual capacity is 590 gallons! It handles partial 
or full batches efliciently. Bulletin 852-FT-4 gives 
you the complete story —write for it. 


THE PFAUDLER CO, 


Quickly process up to 1,000 gallons 
in Pfaudler pressure process vats 


To help you cut operating time in heating and cooling of 
full or partial batches, this Pfaudler stainless steel pressure 
process vat has been redesigned to give more efficient 
agitation, 

\ sweep-type agitator, working close to the tank bot- 
tom, rotates slowly at 9 or 18 R.P.M. Speeds are easily 
interchanged. In combination with the side wall baflles, it 
sets up a three-way fluid flow: 

1. Rotating agitator creates circular motion of product. 

2. Pitehed blades direct fluid upward, for bottom-to-top 

circulation. 

3. Baffles deflect product into center of vat, forcing other 

product out to walls. 
Thus every ounce of your product is brought into contact 
with the walls, for exceptionally fast heating or cooling. 

For partial batches, baffle may be removed to prevent 
entry of air at surface level. 

Available in capacities of 500, 800, and 1000 gallons, 
Pfaudler pressure process vats are of all-welded stainless 
steel construction. Bottom and side are separately jack- 
eted. Both are tested to 100 psi. Bottom jacket may be 
used alone for small partial batches. 

Heating is by vapor steam or bot water; cooling is by tap 
or chilled water. Special ammonia jackets also available. 


For full details send for Bulletin 852 and 871-FT4 
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and to your customers, we have always gone well 

beyond the minimum necessities of certification 

to make National Food Colors the industry’s 
standard of excellence. These colors are 


Boston 


Conscious of our responsibility to you 


distinguished for uniformity of pure-dye 
strength, shade and composition. 

Fine foods deserve fine colors. To be sure, 
always specify National Food Colors. 


CERTIFIED COLOR DIVISION 


NATIONAL ANILINE DIVISION cuemicat corporation 40 RECTOR NEW YORK 6, NW. Y. 


Philadelphia Portland, Ore. San Francisco Toronto 


Charlotte 


ational 


Wholesome foods and beverages become 
doubly pleasurable with just a tinge of 
color to emphasize inherent goodness. 
No other ingredient adds so much for so little 
...in making good food more enjoyable. 


Chicago 


FOOD COLORS 


A little color 


adds a lot of 
appetite-appeal 
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Affairs of the Institute 


Food Research: A Look at Books 
the Current and the Forth- Selected Abstracts 
coming lesue Annual Meeting Bulletin Board 


News of the Regional Future Dates for Food 
Sections Technologists 


Personnel Food Industry Topics 


FOOD RESEARCH: A LOOK AT THE CURRENT 
AND THE FORTHCOMING ISSUE 


The Institute of Food Technologists grows steadily 
and evenly in membership and with this growth an 
increasing number of good manuscripts are coming in 
to our journals and, after careful review, attaining 
publication. Counting the March issue, Foon Trecn- 
Notocy has published 176 pages of technological infor- 
mation relating to the production or evaluation of food 
products. With the issuance of the January-February 
issue of Foop Researcu, which contained 162 pages of 
research data gleaned from studies of food constituents, 
food additives, microbiological contaminants, etc., the 
Institute contributed during the first quarter of 1954, 
some 338 pages of useful information to the fund of 
scientific knowledge of foods. 

The nature and scope of Foop TrciNoLtocy subject 
matter is well known to our readership. Not so well 
known is the coverage of Foop Researcu, and for this 
reason a brief analysis of the January-February issue 
and that to come (March-April) is herewith provided. 

The January-February issue, which by the way is 
Number | of Volume 19, opens with seven articles 
which effectively circumsceribe the topic, “Sorbie Acid 
as a Fungistatic Agent for Foods.” Dr. tarry J. Deuel, 
Jr. (University of Southern California) and co-authors 


present evidence on the harmlessness of sorbic acid as a 


dietary component and describe its metabolic behavior. 
Dr. Daniel Melnick, Frederick 11. Luckmann, and Ches- 
ter M. Gooding ( Best Foods) devote themselves to the 
determination of sorbic acid in cheese and cheese wrap- 
pers, its resistance to oxidative deterioration, and its 
mode of action in inhibiting mold, Donald P. Smith and 
Norbert J. Rollin ( Milprint, Inc.) discuss the effective- 
ness of sorbic acid in protecting cheese. 

Four articles in Koop Researcu, 19, (1) deal with 
the heat resistance of microorganisms. Dr. Finn Jakob- 
sen, from his laboratory in Malmo, Sweden, contributes 
some notes on process evaluation, Tischer and Hurwicz 
discuss the thermal characteristics of bacterial popula- 
tion. Spores of Clostridium species VA. No. 3679, 
venerable culprits, come in for attention by Pflug and 
Esselen, La Baw and Desrosier present interesting ob- 
servations on the effect of synthetic plant auxins on heat 
resistance, 

Andrew C. Rice and ©, 5. Pederson (Experiment 
Station, Geneva, New York) consider the bacteriology 
of canned tomato juice-—in particular, the growth of 
Bacillus coagulans. Vrotessor Banarjee (Caleutta, In 
dia) and his coauthors analyze the vitamin contents of 
germinated pulses, which are important legumes, similar 


to our peas and beans—widely used in Asia. C. F. 
Harding and J. J. Davis consider the nutrients of leaf 
lettuce. Bor Shiun Luh and co-authors ( University of 
California) report on pectic substances in selected 
varieties of tomatoes. 

Il. Wang and associates (American Meat Institute 
Foundation and the Department of Biochemistry, Uni- 
versity of Chicago) have provided as a climax to an 
outstanding issue an article describing histological and 
histochemical changes that occur during the dehydration 
of beef. 

In the March-April issue of Foop Researcu, now in 
press, dairy products will be considered from a research 
point of view by Daniel L. Jones, who delves into the 
causes of “ropy” milk, by A. Z. Hodson, who evaluates 
the nutritional qualities of milk protein, and by Harold 
Salwin, who reports on a biuret method for soluble whey 
protein. 

Research problems in fishery products are the subject 
matter of two articles, one by Nikkila and Linko, two 
Finnish scientists, on the denaturation of myosin in 
defrosting frozen fish and the other by M. J. Stansby 
on the composition of fresh water fish. 

Sandstedt and Gates (University of Nebraska), 
workers in the field of starch chemistry, report data on 
raw starch digestion. Paul IE. Christensen, a Danish 
scientist, presents methods of grading pectin. Carote- 
noids in tomatoes receive attention from J. P. MeCol 
lum, and the amino acids of organ meats are discussed 
by B. S. Schweigert and co-authors. The putrefactive 
anaerobes are not overlooked. Kaplan and associates 
(USDA) present thermal death time curves for these 
enemies of stability. Doris Larkin and co-authors re- 
port the lead, zinc, and copper contents of selected 
foods. Dr. R. S. Harris and co-author Henry Sherman 
(M.I.T.) describe the nutritive values of mono-, di-, 
and triglycerides. Indicating something of the growing 
refinements in the statistical evaluation of sensory test 
results, the article by Baker, Amerine, and Roessler 
( University of California) on errors of the second kind 
in difference testing will be of much interest. 

No. 2 of Volume 19, Foop Researcu, will illustrate 
once again the extensive coverage of the journal, the 
depth of treatment, and the wide geographical distribu- 
tion of its authorship. 


NOMINEES FOR NATIONAL OFFICES, 
INSTITUTE OF FOOD TECHNOLOGISTS 


Announcement has jast been made oi the roster of 
nominees for IIT offices for 1954-55. They are: 

For President-Elect: L. FE. Clifeorn and Emil M. 
Mrak. 

lor Councilors-at-large: B. S. Clark; J. Avery 
Dunn; W. B. Esselen; Charles N. Frey; HH. T. 
(ariswold ; L. A. Hall; J. Hutchings ; Hans Line- 
weaver ; Roy E. Marshall ; and Harold 5. Olcott. 
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Our 155th Year of Service 


THANK YOU LADIES 
...and GENTLEMEN 


And Now let me 
Say a word of Thanks To 
D&O SPICEOLATE® DILL— 
without whose 
flavor, uniformity and 
economy of use I could 


never have succeeded 


in pleasing you so! 
Thank you again — and 
remember — for superior 
pickles always use 


D&O SPICEOLATE® DILL! 


Ask for new brochure of Spiceolate Flavors. 


DODGE & OLCOTT, INC. 
180 Varick Street + New York 14, N. Y. 


Sales Offices in Principal Cities 
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SCIENCE 


ite Flour the 


Enriched” with Vitamins and Iron for Better Nutrition 


by Science Writer 


This article is one of a series devoted to the enrichment of family white flour, 
white bread and rolls, corn meal and grits, macaroni products and white rice. 


The enrichment of family white flour with 

thiamine, riboflavin, niacin and iron by 

American millers is a major success. It has 

made great contributions to better health in 

the United States by improving a staple food. 

Since the start of the program in 1941 by millers, vol- 

untarily, the evidence is conclusive that enrichment not 

only has reduced the number of cases of certain dietary 

diseases but also is promoting the mental and physical 

vigor and well-being of the U. S. population generzily. 

Because of its demonstrated value, the principle and 

practice of enrichment have been applied to other foods 

made from grains: corn meal and grits, white rice, maca- 

roni, spaghetti, noodles, pastina, farina—and, of course, 
to white bread and rolls. 


Doctors and diet experts have long supported white 
flour enrichment. The Council on Foods and Nutrition 
of the American Medical Association and the Food and 
Nutrition Board of the National Research Council are 
on record as endorsing the practice. 

The legislatures of a majority of the States plus Hawaii 
and Puerto Rico have enacted laws which make manda- 
tory the enrichment of all family white flour, as well as 
white bread, sold commercially in those areas. 


American homemakers, too, favor foods they know 
to be enriched—a fact demonstrated by surveys. They 
look for these words on package labels: “Enriched with 
vitamins and iron for better nutrition.” 


What Is Enrichment ? 


It’s an axiom in the milling industry that consumers want 
beautifully fine, white flour. When wheat is milled and 
processed to get the white flour which the public demands, 
vitamin and mineral values are unavoidably lost. 
Enrichment restores to white flour the following im- 
portant vitamin and mineral factors: thiamine, riboflavin, 
niacin and iron. Calcium also may be added as an op- 
tional ingredient. The process is simple and inexpensive. 
A mixture of the vitamins and iron is fed into the flour 
stream during processing. This insures that the enriching 
ingredients are spread evenly throughout the flour. 


The U. S. Food and Drug Administration has estab- 
lished standards which white flour must meet to be prop- 


*Webster'’s Merriam Collegiate Dictionary includes this defini- 
tion of “enrich”: “to improve (a food) in nutritive value by 
addition in processing of vitamins and minerals”. 
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erly labeled enriched. The requirements, in milligrams 
per pound, are: 


Thiamine (vitamin B, ) 
Riboflavin (vitamin B, ) 
Niacin (another “B” vitamin). . . 


(In Canada, too, the same standards have been 
set for enriched white flour through the amend- 
ment of the Food and Drugs Act.) 


Vitamins Are Made 


The science of chemistry is so advanced these days that 
many of Nature’s complex substances can be “dupli- 
cated” in the laboratory. 
This has happened with 
many vitamins. First, the 
chemical composition is 
learned. Second, the pure 
substance is isolated. Third 
a “duplicate” is made by 
synthesis. And fourth, the 
laboratory techniques are 
extended to large scale 
operation. 


The manufactured “du- 
plicate” is identical chemically and in biological activity 
with Nature’s own product. A vitamin is still a vitamin 
regardless of its source. So efficient is large scale manu- 
facturing that vitamins are sold at a lower cost than if 
they were extracted from natural sources. 


The Hoffmann-La Roche people make top quality 
vitamins actually by the tons. To do this they use amaz- 
ingly complex processes with scientific production con- 
trols and the latest equipment which fill buildings each 
a city block square and many stories high. 


Reprints of this article, and all others in this series are 
available without charge. Please send your request to the 
Vitamin Division, Hoffmann-La Roche Inc.., Nutley 10, 

New Jersey. In Canada: 
Hoffmann-La Roche Ltd., 286 
St. Paul Street, West; Montreal, 
Quebec. 

The watermills are gone. Today's 
needs require today’s methods. How 
sensible it is that millers across the 


nation restore health-giving vitamins 
and minerals through enrichment. 
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Regional Section News 


CHICAGO SECTION 


Drs. William Bloom and R. E. Zirkle of the Univer- 
sity of Chicago presented movies of their studies on the 
effect of ionizing radiation upon cell division at the 
February meeting of the Chicago Section 

Time-lapse motion pictures, made with a phase micro- 
scope, clearly illustrated the effect of radiation upon 
cell division. Dr, Zirkle explained techniques by which 
different portions of the cell could be bombarded, Only 
when the chromosomes were irradiated were the cells 
unable to undergo normal subdivision 

Kighty-five technologists observed, in repeated tests, 
how the radiation of chromosomes prevented cells from 
dividing normally and either prevented division or re- 
sulted in abnormal cells which behaved erratically. This 
fact casts light upon the effect of irradiation of foods to 
destroy microorganisms as well as the effect upon nor- 
mal and cancerous tissue in radiation therapy. 

Plans for future meetings were announced by program 
chairman John Jackson 

March 8th (Monday )—Dr 

dation. 

April 19th (Monday)—H. C. Diehl of Refrigeration Foun 

dation and past president of IFT. 

May 13th (Thursday )—Milwaukee 


Glenn King of Nutrition Foun- 


meeting at Miller’s Inn. 


PITTSBURGH SECTION 


The 17th official meeting of the Pittsburgh Section of 
the Institute of Food Technologists was held in the 
Royal York Dining Room, February 9, 1954. As is 
usual at the Royal York everyone enjoyed an excellent 
dinner. 

Several guests and new members were present and 
were introduced at the business meeting which followed 
the dinner. It was announced that the April meeting 
will be held on April 12th and will be known as “ Ladies’ 
Night.” The wives and friends of members have been 
invited to attend the mixer which will precede the din- 
ner, as well as the dinner and the meeting which will 
follow. We are planning to hear Mr. Art Diamond who 
will give a talk on “Introduction of a New 
Product.” 

\t the conclusion of the business meeting we were 
honored to hear Dr. Henry Smyth, Jr., of the Mellon 
Institute talk on “Will Tomorrow’s Se Safer?” 
Dr. Smyth gave us a most interesting and thought- 
provoking discussion on the safety of today’s foods and 


ul 


present legislation and expected changes in legislation 
which may affect the safety of the foods of tomorrow. 
\fter Dr. Smyth’s talk there was quite a spirited dis 
cussion on current and future legislation dealing with 
food additives, or as it has been popularly called “Chemi 
cals in Everyone left the meeting with the 
feeling that today’s foods are safe and that tomorrow's 


Foods.” 
foods will be equally safe 


NORTHERN CALIFORNIA SECTION 


Carl Austin 
manufacturer, addressed 


San Francisco food machinery 
the Kebruary Ith 
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REGIONAL SECTION NEWS 


dinner meeting in Kan's Restaurant, San Francisco, on 
the subject: “Foods of Asia.” He illustrated his talk 
with kodachromes taken on his recent tour. The dinner 
comprised a genuine Chinese 8-course banquet. Wines 
were furnished gratis by the California Wine Institute 
and Mr. Reitz 

Incidentally, the San Francisco monthly luncheons 
are held on the first Tuesday of every month, usually at 
the Old Grotto Restaurant, 545 Washington St., San 
Franciseo, Noon ‘til 1:00 p.m. All welcome. 


WESTERN NEW YORK SECTION 


The Section’s Buffalo Area Group met on February 
15 at the Erie County Technical Institute in Buffalo, 
N. Y. Guest speaker for the occasion was Dr. H. G. 
Hucker, Geneva Experiment Station, Geneva, N. Y., 
who spoke on “Microbiology of Frozen Foods.” 


NORTHEAST SECTION 


The February meeting of the Northeast Section was 
held in the Campus Room of the M.1I. T. Graduate 
llouse, Cambridge. 

Dr. Hartley W. Howard, Director of Research for 
the Special Products Division of The Borden Company, 
addressed the group on the activities of commercial 
firms in the field of research. Speaking on the topic, 
“Planning Research for Profit,” Dr. Howard pointed 
out the factors which a company must consider in set- 
ting up a commercial research project. Among these, 
he said, are an estimate of probable sales volume of a 
new product, probable operating costs, estimated pro- 
duction facilities, and anticipated profits. 

Dr. Howard called consumer acceptance of a product 
“A major factor in industrial research.” He discussed 
case histories of several Borden products in which the 
factor of consumer acceptance affected their commercial 
success. Dr, Hloward also encouraged food technolo- 
gists to take a “personal interest” in the legislative pro- 
posals relating to modification of the present Federal 
Food and Drug Laws, which may be considered in the 
next Congress. “If unwisely drafted,” he said, “such 
legislation could impose a formidable barrier in the way 
of progress in food technology through research.” 


PHILADELPHIA SECTION 


The regular meeting of the Philadelphia Section was 
held February 2 at Drexel Institute. The after-dinner 
speaker was Mr. FE. C. Dryden, who described his 
hiking and bicycling trips through Pennsylvania, and 
gave a description of the Appalachian Trail and the 
Horseshoe Trail. 

Dr. R. R. Baldwin, Director of the Biochemical Labo- 
ratory, Central Research Laboratories of the General 
Foods Corporation, delivered an address on the subject 
of “The Use of Lsotpes in Food Technology.” The use 
of tracer techniques as a research tool in agricultural, 
biological, and food chemistry was illustrated by many 
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examples. The use of radioactive carbon in photo- 
synthesis, for exari:'e, assists in clarifying the mecha- 
nisms of the reactions taking place within plants, since 
radioactivity in the products of photosynthesis may 
vasily be detected and measured. Metabolic processes 
may be closely observed by feeding various food 
products containing radioactive isotopes as, for exam- 
ple, tagged amino acids to animals, and measuring radio- 
activity in the breath and excretions. The suitability of 
synthetic materials for use in food products may often 
be evaluated by similar techniques. 

Radioactive tracers are useful in measuring the rate 
of penetration of water into food products in processing, 
storage, cooking, etc., and for observing the distribution 
of fats in cake batters. The evaluation of packaging 
materials may sometimes be facilitated with radio- 
activity studies. 

Dr. Baldwin also discussed briefly the use of fission 
products, electron beams and other types of radiation 
in the cold sterilization of foods, 


OREGON SECTION 


The Oregon Section met in the evening of February 
9, 1954 at the Food Technology Building on the Ore- 
gon State College campus. 

The program, featuring talks by the staff members 
from various departments on the ©. S.C. campus, was 
as follows: 

“The Agricultural Experiment Station and Oregon's Food 
Technologists” —R. W. Henderson, Agricultural Experi 
ment Station, O. S.C. 

“Algae as Sources of Edible Gums and Future Foods” 
H. K. Phinney, Botany Department, ©. S. C. 

“The Development of a Profession’”—Fred Merryfield, Sani 
tary Engineering Department, ©. S. C. 


MARYLAND SECTION 


Forty-three members and guests were present at the 
February meeting of the Maryland Section, which was 
held at the Stafford Hotel, Baltimore, Maryland, on 
Friday, February 12, 1954. 

Mr. Clinton W. Woodmansee, Associate Research 
Professor, Agricultural Chemistry, University of Dela- 
ware, gave a most interesting and informative talk on 
the subject of “Pectin Research at Delaware.” He paid 
tribute to the late Professor George L. Baker and his 
associates for initiating and carrying on a tremendous 
research program in fundamental pectin research. He 
carefully reviewed the history of pectin, the literature 
concerning pectin, and summarized the research dis- 
coveries as reported in the Delaware [Experiment Sta- 
tion bulletins. Since many preservers and pectin pro- 
ducers are members of the Maryland Section, the 
speaker's talk was quite pertinent and well received. 


ERRATUM 
It was incorrectly reported in the “Maryland Section” 
of the Regional Section News, page 7, Foop Trcn- 
NoLoGy, March, 1954, that the address of W. J. Hart, 
Jr., Section Secretary, was “Virginia Polytechnic Insti- 
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(Continued from page 6) 


tute, Blacksburg, Virginia.” This address was taken by 
the News Editor from the IFT Directory, 1949. Mr. 
Hart's address should have read: “Chief Technologist, 
John Hl. Dulany & Son, Ine., Fruitland, Maryland.” 
Please accept our apologies. News Ed. (Incidentally, 
Section Secretaries are requested when reporting newly 
elected offices to include the position held, firm connec- 
tion and firm address of these officers. ) 


PUGET SOUND SECTION 


The Puget Sound Section so far has had three meet- 
ings during the 1953-54 year. The Section’s October 
meeting was held on Wednesday, October 21, 1953 at 
the School of Fisheries, University of Washington, 
Seattle, with 45 members and guests present. Dr. 
Richard Van Cleve, Director of the School of Fisheries, 
was the speaker of the evening. His talk was of wide 
general interest to the members and guests on the sub- 
ject of the role of technology in the future of our 
fisheries. A lively discussion period followed this talk 
with nearly everyone joining in. The December meet- 
ing was held at the plant of Vernell’s Fine Candies, Inc., 
Seattle, on December 1, 1953. The management of this 
firm arranged to have the plant operating for the benefit 
of the members and guests. The manufacture of “Ver- 
nell’s Fresh Buttermints’” was highlighted by close 
attention to quality control throughout the entire candy- 
making operation. Following the tour, the management 
was host to the group at a discussion and coffee hour. 
Forty-two members and guests were present. The third 
meeting of the Puget Sound Section was held on Tues- 
day, February 2, in the Evergreen Room of the Student 
Union at the University of Washington. The speaker 
was Mr. John Mawson, Manager of the Alaska Native 
Industries Cooperative Association. Mr. Mawson gave 
an interesting account of the problems connected with 
the sending of food to the Alaska regions above the 
Arctic Circle. Native tastes, special packing pro- 
cedures, and the problem of shipping food in the Arctic 
were described. Following the program, a short busi- 
ness meeting was held. 


DIXIE SECTION 


The Dixie Section built its February Meeting around 
“Marketing of Foods.” During the afternoon a guided 
tour was made through the southeastern warehouse of 
Colonial Stores, in Atlanta, under the supervision of 
Jack Fairehilds. After the evening banquet J.C. Holton, 
Georgia Department of Agriculture, addressed the group 
on “ Marketing Foods in Georgia.” The total attendance 
for the day was about 75. 

‘The southeastern headquarters of Colonial Stores 
serves 350 super markets in nine states. “The trend for 
forty years has been for larger and larger grocery 
stores,” said Jack Fairchilds, “The super market has 
replaced the counter type grocery store in practically all 
communities of the South ; and now food prices, in terms 
of time consumed in gathering, are lower here than in 
any country in the world,” he continued. 


The warehouse visited is the largest of five others in 
the south having a total annual gross sale of $230 mil- 
lion. They stock 1,900 food items, and would require a 
train 175 miles long to fill the six warehouses at one 
time. 

The Atlanta warehouse has interior docks for 39 
railroad cars which transport 48% of their merchandise. 
The remaining 52% is hauled by trucks for which there 
are even more spacious docks. The personnel and facili 
ties are highly departmentalized and include: quality 
control laboratory, dry storage, refrigerated storage, 
freezer storage, banana ripening room, tomato ripening 
room, fruit prepackaging room, vegetable prepackaging 
room, egg candling and grading room, meat aging, cut- 
ting and prepackaging room, coffee roasting and grind- 
ing room, and a complete bakery. Nine thousand 
pounds of coffee are roasted three times per week in 
three large electronically controlled roasters. 

The tendency is more towards prepackaging fruits, 
vegetables, meats, eggs, and bakery goods, because “we 
do a better job than is done in the average retail store,” 
said Mr. Fairchilds. 

A special feature of this visit was a preview of a re- 
cording of the aster T.V. and radio show put on by 
Colonial Stores. 


PERSONNEL 


Dr. Roy E. Morse, Director of Research, announces 
the reorganization of the Scientific Staff of the Wm. J. 
Stange Co. into two major groups, Chemical and 
Operations. The latter, in charge of Walter A. Miller, 
will complete all formulations, samples and quality 
control, The former, under the direction of Michael J. 
Hickey, will handle all research, development, analytical 
and customer service problems. 


Appointment of Artiur N. Prater, to vice 
president and technical director of Gentry Division of 
Consolidated Grocers Corporation, was announced re- 
cently by George E. Clausen, Gentry president. Dr. 
Prater became associated with the Los Angeles season- 
ing firm in 1945 as director of research; he is a member 
of the executive committee. 

Dr. Lioyp A. Hatt, Technical Director of The 
Griffith Laboratories, spoke before the Lehigh Valley 
Chapter of the Pennsylvania Society of Professional 
Engineers at the Lehigh Valley Club, Allentown, Penn- 
sylvania, on Food Engineering—a New Scientific Pro 


fession, 


Books 


BiocheMicaL PREPARATIONS, Volume 3, Esmond S. 
Snell, Editor-in-Chief, John Wiley and Sons, Inc., New 
York, 128 pages. $3.50. 

This volume of Biochemical Preparations, the third of 
a series, conforms to the high standards of the pre- 
ceding volumes. The Editor-in-Chief, Esmond E. Snell, 
is to be commended upon an excellent volume. 

Liochemists have long felt the need for this biochemi 
cal counterpart of Organic Synthesis. As in the pre 

(Continued on page 10) 


i 
P 
: 
at 
- 
& 


\ 
The Taste of Sunshine—All the Time 
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CINNAMON 
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ALLSPICE 


PEPPEROYAL AND 
SOLUBLIZED SEASONINGS 


In this age of scientific miracles, Griffith’s staff 

of chemists enable you to change a good product into 
a delicacy—simply by changing to PEPPEROYAL or 
SOLUBLIZED SEASONINGS. 


Griffith’s Solublized Seasoning formulas set a new 
high standard in flavor potency, purity and uniformity. 
By a special extraction process,* Griffith controls flavor 
quality. Blends spice extractives scientifically—with 
predictable, dependable results for spice users! 


Change from the old to the new flavor quality—change to 
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BOOKS 


(Continued from page 8) 


vious volumes a list of compounds of biochemical in- 
terest which appeared in Organic Synthesis is given. 


Methods are given for the preparation of crystalline 
muscle phosphorylase, ribonuclease, diphosphopyridine 
nucleotide, triphosphopyridine nucleotide, pyridoxamine 
phosphate, pyridoxal phosphate, protoporphyrin di- 
methyl ester, p-isocitric acid, pL-isocitric acid lactone, 
dihydroxyfumarie acid, oxalacetic acid, L(+) and 
p(—-)laetie acids, sodium alpha-ketoisocaproate, v-glu- 
cose-O-phosphoric acid, p-galacturonic acid, beta-2, 5- 
t-isoleucine, p-isoleucine, 
t-alloisoleucine, and p-alloisoleucine, L- and pi-ornithine 
monohydrochlorides, t- and pt-citrulline (from orni- 
thine), L-citrulline (from L-arginine), L-kynurenine, 
L- and p-penicillamine hydrochlorides, elaidic acid, and 
2, 4-dinitrofluorobenzene. The methods are, of course, 
all checked independently by a laboratory other than 
that which developed them. 

The biochemist will find these preparations particu- 
larly useful. Although the food scientist in general will 
use them only in fundamental studies of his raw ma- 
terials, he may at times use them for the preparation of 
specific reagents such as the preparation of L-amino 
acids for standards in amino-acid work in food stuffs. 

F. Jansen 
Albany, California 


Morrnotocy AND PIGMENTATION OF CERTAIN 
Yeasts FROM Brines AND THE CUCUMBER PLANT. By 
John L. Etchells, Thomas A. Bell, and Ivan D. Jones. 
Farlowia, 1V, 3. Published by Harvard University, 
Cambridge, Mass. (Single reprints available by applica- 
tion to the authors, Box 5578, Raleigh, North Carolina). 

This reprint is being brought to the attention of stu- 
dents, teachers, and research workers in the field of 
microbiology and food technology in order to attain a 
wider distribution for a study which “for the first time 
_. . brings to investigators a pict cial study of the cul- 
tural and morphological characteristics of yeasts which 
are found on cucumbers and in pickle brines.” 

Since this is a notice rather than a review, only a 
description of the content will be attempted. In a fore- 
word by G. Ee. Hilbert and R. W. Cummings, attention 
is directed to the fact that some 30 species and strains 
of yeast belonging to 12 genera are described. The 
striking changes in pigmentation that result from dif- 
ferences in the nature of the cultural media employed 
are made evident by photomicrographs and in several 
instances by excellent color plates. The text and pic- 
tures are organized in terms of (1) the film-forming 
brine yeasts, (2) the subsurface brine yeasts, and (3) 
veasts from the cucumber plant itself, 

This study, with its 15 natural color plates, 109 half- 
tones, and accompanying text nicely adjusted to ex- 
plaining the details of the photomicrographs, is an “end- 
product” of one phase of a cooperative research pro- 
gram now in progress between the Agricultural Re- 
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search Service of the U. 5. Department of Agriculture 
and the North Carolina Agricultural Experiment Sta- 
tion at Raleigh. A substantial grant in funds by the 
National Pickle Packers Association made possible the 
publication of the photographic materials—including 


those in color. ie 


Foovsturrs — Prasticity, 
Consistency. Edited by G. W. Scott Blair (Volume 
IV of Deformation and Flow, edited by J. M. Burgers. 
J. J. Hermans and G. W. Scott Blair), 264 pages, 90 
illustrations. North-Holland Publishing Co., Amster 
dam, and Interscience Publishers, Inc., New York 
$7.50. 

During the past few decades large-scale food manu 
facture has led to exacting quality and uniformity re- 
quirements. This, in turn, has resulted in the rapid 
development of physical control methods for foods. 
Many of these methods are entirely empirical while 
some are based on fairly well understood principles. 

In the present volume some of the major develop- 
ments in this field are reported, without any attempt to 
deal with all the major types of foods where rheological 
measurements have been applied and found useful. The 
great amount of work done on cereals and cereal 
products and dairy products is summarized in some 
detail, together with clear description and evaluation of 
the instruments applied. These chapters (“Starch’’ by 
Hofstee and De Willigen; “Cereals” by Greup and 
Hintzer; “Rheology of milk, cream, ice cream mixes 
and similar products” by Scott Blair; “The consistency 
of butter” by Mulder; and “Rheology of cheese and 
curd” by Baron and Scott Blair) are thorough, clear, 
and there is an impressive emphasis on fundamentals 
and theoretical considerations. The brief chapter by 
Pryce-Jones on “Honey” is most interesting. 

Most of the material presented in these chapters is 
not new and much of it has been reviewed before. For 
these reasons this reviewer feels that the two chapters 
of most general interest will be the one by Harvey on 
“Rheology of miscellaneous food products” and that by 
Harper on “Psycho-rheology of foodstuffs.” In a new 
field of inquiry such broad discussions of the principles 
and the attempts to classify foods from the standpoint 
of rheological properties are most welcome. 

The indexes seem somewhat unbalanced. There is a 
14-page list of “Literature,” followed by a 6-page 
“Author Index.” The 1.5-page “Subject Index” is dis- 
appointing and seems inadequate for a technical book of 
264 pages. The illustrations are clear and well selected, 
the book is well priated, and the binding is sturdy. This 
is certainly a welcome addition to the food scientist's 
book shelf. 

At some time during the past few years Dr. Scott 
Blair has dropped the hyphen from Scott-Blair. He 
may soon find himself listed among the Blairs. 

Z. I. Kertesz 
Geneva, New York 
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flavor. 


The best commercial extracts are 
those most closely resembling a 
pure old-fashioned extraction. 


Be guided by the recommenda- 
tions of a house you can trust and 
buy the best grade of vanilla you 
can afford. A bargain vanilla is 
often expensive in the long run. 
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DR. LEE A. DUBRIDGE TO ADDRESS IFT 
MEETING IN LOS ANGELES 

Dr. Lee A. Dubridge, President of the California 
Institute of Technology, is to be a featured speaker at 
the [FT annual meeting in June. Taking as his subject, 
“The Inquiring Mind,” Dr. Dubridge will develop the 
theme that with the rapid increase in man’s knowledge 
of himself, it is terribly important that we recognize the 


DR. DUBRIDGE, PRESIDENT OF “CALTECH,” TO SPEAK 
AT OPENING SESSION, 14TH ANNUAL MEETING 
OF IFT AT LOS ANGELES 


function which the inquiring mind has played and con- 
tinues to play. It is important, also, Dr. Dubridge will 
emphasize, that we maintain and stimulate research, 
improve the atmosphere in which such intellectual 
activities best go forward, and strengthen the institu- 
tions whose purpose it is to advance or to apply the 
work of “the inquiring mind.” 


BABCOCK AWARD BECOMES “BABCOCK-HART AWARD” 

The newly adopted name, the Babcock-Hart Award, 
is both significant and appropriate. The Stephen M. 
Babeock Award of the Institute has honored a pioneer 
in food technology—one whose work has led to notable 
improvements in the nutritive quality of food as con 
sumed by the American public. The research and educa 
tional accomplishments of the late Professor Edwin B. 
Hart illustrate in a similar sense the more recent 
progress in understanding the complexity, functions, 
and uses of the human food supply. These advances 
include emphasis upon mineral trace elements, amino 
acids, vitamins, and a long-term perspective in the 
evaluation of foods, in contrast to the relatively simple 
appraisal in terms of fats, proteins, carbohydrates and 
ash, characteristic of Dr. Babcock’s day. 
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OF PURITY AND FLAVOR 


Cs of purity and flavor in liquid food trans- 
mission, Tygon flexible-plastic hose (B-44-3) is 
chemically inert, non-toxic, non-contaminating. It is 
completely free from any tendency to impart taste or odor 
in transmitting all fluid foods — even the most delicate 
liquids or semi-solids. 


Crystal clear, Tygon provides visual protection of solution 
purity by spotlighting unwanted foreign material or 
stoppages in the line. Tygon’s mirror-smooth walls, free 
from checks or fissures, limit bacterial growth; Tygon 
can be flush cleaned with hot water or chemical cleaners 
or detergents, or if necessary can be steam sterilized. 


Flexible as a piece of string, light-weight, strong and 
abrasion-resistant, Tygon is easily installed, dismantled, 
and reassembled — either for cleaning purposes or for 
quick processing “set-ups.” Tygon B-44-3 is available in 
continuous lengths and in a wide range of bore sizes up 
to 2”; and for higher pressure use, is made with an 
outer-braid stainless-steel reinforcement for pressures up 


to 300 psi. 


Bulletin T-77R gives complete technical data 
on Tygon, the flexible plastic hose which 
safeguards purity and flavor at money- 
saving cost. Write for your free copy today. 
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FIBRE ORUMS PAPER CONTAINERS 


THEY PUT THE COUNTY FAIR 


ON YOUR PANTRY SHELF 


Today you don’t have to wait until harvest time and the county fair to 
enjoy the biggest and best of fruits and vegetables. Thanks to the skill 
and efforts of more than 1,600 food processors in the United States, you 
can have your pick of everything that grows, right on your pantry shelf 
all year round. 

Behind this pleasant fact lies one of the most fascinating stories in the 
field of science. For modern packers are no longer content just to pre- 
serve a food. Now they aim to preserve the natural goodness as well— 
flavor, aroma, color, texture and vitamins. 

The result is that canned fruits and vegetables, which are packed at 
the peak of their ripeness and growth, are often superior to fresh...and 
require no peeling, pitting, cleaning or other kitchen preparation. 

Last year about 80% of the tomatoes grown, 65% of the sweet corn, 
75% of the peas and beets, 60% of the sour cherries and 50% of the apri- 
cots and cranberries went to the market in cans. 

In this tremendous development of canned foods, Continental people 
have played an important part. They've worked with packers to improve 
canning methods, devised special can linings for various products, set 
up shipping operations that work with military precision to have cans 
on the spot as each crop ripens. 

And now, Continental is offering—through its new Shellmar-Betner 
Flexible Packaging Division—the same kind of cooperation to food proc- 
essors who pack their products in bags, envelopes and wrappers of 
paper, cellophane, Pliofilm® and such materials. 

This means that in time to come even more of the packages which 
“put the county fair on your pantry shelf” will come from Continental. 


(This advertisement originally 
appeared in full-color in TIME, 
BUSINESS WEEK and FORTUNE.) 
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Selected Abstracts’ 


ANALYTICAL METHODS 


The precipitation of gelatin by ethanol, and its use in the esti- 
mation of proteolytic activity. 

Crewtner, W. G. Australian J. Sci., Research Ser. B, 5, 
200-301 (1952); Nutrition Abstr. & Revwvs., 27, 260, No. 1315 
(1953) 

The conditions under which light transmission by gelatin 
solns. is an exponential function of the conen. were investigated. 
On these expts. was based a turbidimetric method of estg. 
proteolytic activity by pp:g., the gelatin from buffered solns. 
after digestion and comparing the transmission value with a 
standard curve for the particular protease. For greater accuracy 
and for colored solns. a method is also described in which the 
gelatin remaining after digestion is pptd. with EtOH, centri- 
fuged and weighed 
Another method for the determination of gelatin. II. Apply- 

ing paper partition chromatography. 

Kakimoto, D., ann Kanazawa, A. Bull. Japan. Soc. Sci. 
lisheries, 18, 433-6 (1953); Biol. Abstr., 27, 2796, No. 29460 
(1953) 

The gelatin content in the meat of the fishes was measured 
by the diln. method of paper partition chromatography. This 
showed the same values as the pptn. method. 

Factors influencing the determination of the acetone insolubles 
of commercial lecithins. 

Srorprer, H. R., Sarrer, B. A., ano Bauer, S. T. J. Am. Oil 
Chemists’ Soc., 30, 408-10 (1953). 

Data are presented from numerous analyses of com. lecithins 
for the comparison of values obtained from the detn. of acetone 
insols. by a direct weighing method against those by the A.O.C.S. 
Tentative Method Ja 4-46. Discrepancies introduced into these 
methods by the use of petr. ether as a solvent and those due to 
the soly. of acetone insol. compds. in the acetone ext. and wash 
soln. are evaluated. A proposal is made for the consideration of 
a direct weighing procedure for the acetone insols. content of 
com, lecithins whereby petr. ether is eliminated, the acetone ext. 
soln. satd. with pure phosphatides before use, and the insol. 
residue dried and weighed 
Shell content of cocoa. 

Josepny, G. Mitt. Gebtete Lebensm. 44, 264-9 
(1953); Chem. lhstr., 47, 107638 (1953). 

It is shown that the phys. and chem. methods for the quant. 
detn, of the shell content of cocoa are unsatisfactory. Better re- 
sults are obtained by microscopical estn., provided a few pre- 
cautions are taken 
The determination of milk fat and coconut oil in chocolate 

products. 

Scuerry, anno Vaucuer, M. Nerv. intern, chocolat., &, 
101-6 (1953) ; Chem. Abstr., 47, 9520d (1953). 

By the semimicro butyric acid no. milk fat in chocolate 
products can be detd. easily, even in the presence of quantities of 
coconut oil as high as 30% of the mixt. of fats. Semimicro 
Reichert-Meissel detns. do not give const. results and are greatly 
affected by the presence of “cocose” (a butter substitute from 
coconut off). Milk fat and coconut oil in the same products can 
he measured successfully by detg. the semimicro butyric acid 
(1) and “total acid” (11) nos. even in the presence of almond, 
hazelnut, and hardened arachis oils. Since duplicate detns. of 
| and Il require only 3 g@. of filtered fat, a modification of the 
ofheial fat extn. method is presented whereby this quantity of 
fat can be obtained. 

Colorimetric determination of reconstructed milk in normal 
milk. 

Remart, A., AND Brown, R. W. Can. Dairy Ice Cream J., 
32, No. 6, (1953) ; Chem. Abstr., 47, 89208 (1953). 

For the detn. of reconstituted milk in normal milk, a colori- 
metric method was developed by modifying Evenson’s color test 
for remade milk and cream. This method is based on the fact 


* These Selected Abstracts are made available to Fooo Tecaworocy 
through the cooperation of Associate Editor H. A. Campbell and the 
General Foods Corporation of New York, N. Y. The abbreviations found 


sed by Chemical Abstracts. 


in these abstracts are similar to those u 
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that the curd of the milk sample, when treated with acetone and 
Et.O during washings, dissolves in NaOH soln., giving a trans 
parent soln. which after filtering and heating becomes clear 
The depth of yellow color of the sample, which develops when 
the sample contains reconstituted milk, is then measured and the 
amt. of reconstituted milk added to normal detd. by meats ot 
an electrophotometer or color standards. 
Oil manometer for ultra-high vacuum systems. 

jionpt, M. A, Rev. Sci. Instr., 24, 989-90 (1953). 

A manometer filled with Octoil-S is described and illustrated 
It will measure pressures in the range 0-30 mm. Hg and may bx 
read to an accuracy of +0.01 mm. 


BIOLOGICAL SCIENCES 
BIOCHEMISTRY 
The action of a-amylases. 

Horxins, R. H., ano R. Biochem. J., 54, 36, July 
1953 

It was found that when only 10-15% of the linkages in 
amylose (0.025 ) had been split by salivary amylase there wer« 
already much maltose and maltotriose present, suggesting that 
these sugars can be readily split from long chains. This is im 
agreement with the conclusion of Roberts and Whelan .that 
fission is random except for the terminal linkages. When, low 
ever, amylopectin (0.027%) was hydrolyzed, maltose was not 
observed in the early fission products, whereas maltotriose and 
higher saccharides appeared in relatively considerable quantities 
An irreversible cholinesterase inhibitor in white clover. 

Neatu, D. F., ano Park, P.O. Nature, 172, 206 (1953) 

Exts. of clover (Trifolium repens) showed anti-cholines 
terase activity. This was found not to be due to octamethylpyro 
phosphoramide, an insecticide active as cholinesterase inhibitor 
This clover may produce anti-cholinesterase poisoning im cows 
eating an excess of this plant. 

Additional studies of the properties of taka amylase. 

Hanrawan, V. M., ann Carowenn, Mo. L. J. dim. Chem 
Soce., 75, 4030-4 (1953). 

A study was made of the stability and certain other proper 
ties of highly purified maltase-free and of cryst. maltase-free 
taka amylase. Ca ions do not appear to activate taka amylas« 
but do protect it from inactivation under unfavorable conditions 
These and other properties of taka amylase are presented and 
discussed. 

The change of molecular weight of egg albumin in aqueous 
solutions. 

Suipata, K., ann Murat, K. Bull. Chem. Soc. Japan, 
261-3 (1952); Chem. Abstr., 47, 59708 (1953). 

A study was made of the change of mol. wt. of egg albumin 
in aq. solns. with special reference to the effect of temp. A 0.3% 
soln. was prepd. by dissolving ege albumin in distd. H.O. The 
relative mol. wt. was measured by detn. of turbidities with a 
Pulfrich photometer provided with a special device for meas 
uring scattered light. The change in mol. wt. was observed at 
several time intervals at 30°, 40°, and 50°. The relative mol 
wt. increased rapidly within a few hrs. and reached the max. in 
4 hrs. One 200 ml. sample at 30° which had reached its max 
value, showed no further change when treated with 5 ml. 10 \ 
urea. A rise of temp. caused both an increase of the initial 
velocity and an increase of the max. value of relative mol. wt 
The observed increase of mol. wt. was attributed to aggregation 
Unidentified factors capable of reducing stress in iodinated 

protein-fed rats. 

Tappan, D. V., R. ann Evvenjem, C. 
Soc. Exptl. Biol. Med., 83, 135-9 (1953). 

A variety of natural products were examd. by means of a 
rat-survival assay for their ability to relieve the stress induced 
by iodinated casein administration. Mammalian muscle and 
alfalfa were found to be excellent sources of the protective 
material(s) being measured, with liver and yeast also contg. 
significant amts. 

A new contraceptive method on biological basis. 

Bucuner, P., Hexpranp, W., And Rockit, W. Deut. med 

Wochschr., 78, 907-11 (1953) ; Chem. Abstr. 47, 11570h (1953) 


(Continued on page 18) 
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® Accurate blending 


® Nationwide distribution 


Write us for Prices and Detailed Information. 


U.S.P. Vitamins in bulk 
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FOOD TECHNOLOGY, APRIL, 1954 


SELECTED ABSTRACTS 
(Continued from page 16) 


\ polysaccharide compd. which inhibits hyaluronidase and 
blocks fructolysis in the sperms is effective im vitro, in rabbits, 
and in humans. 


MICROBIOLOGY 


Bacterial growth in chicken salad. 

Lewis, M. N., Wetser, H. H., ann Winter, A. R. J. Am. 
Dietet, Assac., 29, 94-9 (1953) 

Cooling curves are presented which illustrate the time re- 
quired for a quantity of warm chicken salad to cool to a temp 
incompatible with bacterial growth even though the salad was 
placed in refrigerator. The time required for cooling was related 
to the quantity of salad and the shape of the container. Bac- 
terial growth curves illustrate the fact that microorganisms grow 
rapidly when conditions favorable for growth are available. 


Hemoglobin in fungi. 

Keuin, D. Nature, 172, 390-3 (1953). 

An oxygenated yeast suspension had an absorption band at 
583 ma. Contrary to conclusions obtained by previous workers, 
this band was due to a compd. distinct from cytochrome oxidase. 
The compd, is present in very few strains of yeast, and so has 
no important respiratory function. The compd. was shown to 
be a hemoprotem, which in the ferrous state combines reversibly 
with oxygen. 


NUTRITION 


Polymer of glucose as a substitute for saccharin in diabetes. 
Vasconcetos, F. C. Bol. asucar. (Mex), 2, 38-9 (Mar., 


1951) ; Chem. Abstr., 47, 11528d (1953). 
A polymer of glucose, produced by careful heating of pure 
glucose in vacuo, is reported as a useful product for the dietetic 


treatment of diabetes 


Studies on obesity. II. Food intake and oxygen consumption. 

Lyon, |. B.. Dowutne, N. T.. ano Fenton, P. F. J. Nutri- 
tion, 51, 65-70 (1953) 

Mice of the Cy and C,H strains consumed more cals. when 
fed a 50% fat diet than when fed a 5% fat ration. Mice of the 
Cy strain consumed more ©, at the 50% fat level than at the 
5% fat level. Thus the extra caloric intake on the nigh fat diet 
part. In C,H strain mice ©, uptake 


was oxidized, at least u 
greater caloric intake on 


was not increased in response to the 
the high fat dict. The extra cals. consumed were deposited as 
carcass fat 

The indispensability of fat in parenteral alimentation in dogs. 

Mena, H. C., Youmans, J. B., Cars, W. B. AND Grimes, 
D. M. J. Clin. Nutrition, 1, 372-83 (1953). 

One dog maintained for 4 weeks on complete parenteral ali 
mentation receiving 80 cals. per kg. of body wt. per day, of 
which 34% came from fat, 16% from protein, and 50% from 
carbohydrate, remained healthy, lively, and in) good spirits 
throughout. It gained 7.6% of its initial wt. Four dogs were 
given the same treatment except that fat was omitted and an 
extra amt. of glucose was added to make up the cals. supplied 
by fat. Essential fatty acids, including linoleic, linolenic, and 
arachidonic acids were given as a supplement to 2 dogs. In spite 
of the supplement of essential fatty acids they lost 9.2% and 
4.39% of their initial wt The other 2 dogs, which received 
neither fat nor essential fatty acids, lost 9.1% and 6.20¢ of their 
initial wt. appeared emaciated and apathetic, and developed 
lesions characteristic of essential fatty acid deficiency. The 
belief that the imtravenously administered fat emulsion was 
utilized was confirmed and further strengthened. It is concluded 
that essential fatty acids can prevent the development of the 
pathologic changes due to thet dehiciency but cannot promote 
body wt. gain and preserve a sense of well-being as well as fat 


Some factors affecting nitrogen balance in the adult rat. 
Womack, M.. Magsuace, M. W., ano Parks, A. B. J. Nu 
trition, 51, 117-30 (1953) 
Phe new N balances of adult protem-depleted or undepleted 
rats fed rations contg. low levels of amino acids (14.4 to 14.7 
mg. essential amino acid N per day) with sucrose as the carbo- 
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hydrate were not significantly improved when the total N intake 
was increased by the addn. of 2 levels of diammonium citrate. 
The neg. N balances were significantly improved when the essen- 
tial amino acid N intake was increased to 24.7 and 25.1 mg. per 
day. N losses of protein-depleted animals were less than those 
of undepleted animals at the same levels of total and essential 
amino acid N intake. When corn dextrin was substituted for 
sucrose in the rations, the animals achieved N equil. at levels of 
essential amino acid intake which resulted in large neg. balances 
with the rations contg. sucrose. The beneficial effects of feeding 
corn dextrin appeared to be due to the change in the carbohy- 
drate and not a gradual lowering of the neg. N balances when 
animals received rations contg. low levels of amino acids and 
sucrose for several weeks. Feeding 1% sulfasuxidine with corn 
dextrin brought about an addnl. improvement in the balances. 
When potato dextrin was substituted for sucrose there was a 
small but significant improvement in the N balances at the lower 
levels of amino acid intake but no difference at the higher levels. 


PHARMACOLOGY AND TOXICOLOGY 


Safety of sucaryl in large doses. 

Scnoenpercer, J. Rix, D. M., Sakamato, A., Tayior, 
J. D., Ano Kark, R. dm. J. Med. Sci., 225, 551 (1953) 
What's New, 179, 8-9, Early Winter, 1953. 

No evidence of toxicity was discovered after prolonged and 
excessive consumption of this non-caloric sweetening agent. The 
results of complete phys. examns. and clinical tests remained 
within accepted normal limits for all subjects throughout the 
control and exptl. periods. 


Listeria infection in the guinea pig caused by feeding with 
aureomycin. 

Rone, P., Rarro, AND VaArtiovaara, U. 
767 (1953). 

Aureomyein was toxic to guinea pigs. By suppressing cer- 
tain strains of bacteria, aureomycin permitted the active growth 
of other organisms such as Listeria which are harmful to the 
animal and which caused typical toxicity symptoms. 


Nature, 172, 


PHYSIOLOGY AND MEDICINE 


Clinical evaluation of dextran as a plasma volume expander. 
Bowman, H. W. J. Am. Med. Assoc., 153, 24-6 (1953). 
The results of clinical and lab, studies of dextran are re 

ported as proving the great value of this material as a plasma 
vol. expander. Studies in progress on the combined use of dex- 
tran and modified human globin are mentioned. Polyvinyl 
pyrrolidone or oxypolygelatin can be overlooked as potentially 
satisfactory plasma expanders, although at present their clinical 
administration is attended by some difficulty. Finally, plasma 
vol. expanders are not, and probably never will be, satisfactory 
substitutes for whole blood. Whole blood is essential for the 
maintenance of normal human physiol. function. 


Alcohol in the body. 
Greenserc, L. A. Sei. American, 189, 86-90, December, 1953 
The physiol. effeets of EtOH are discussed. Various tales 
and folklore related to the consumption of EtOH are debunked. 


Effect of trypsin on prothrombin. 

G., ann Hasire, D. V. Proce. Soc. Exptl. Biol 
Med., 84, 432-7 (1953). 

Trypsin converts prothrombin into thrombin. Ca and acces- 
sory clotting factors are not essential. Ca does, however, 
accelerate the rate of thrombin formation but without affecting 
the thrombin yield. Conversion of prothrombin by trypsin. is 
incomplete. Heparin, in low conens., can inhibit the clotting 
effect of trypsin by increasing plasma antithrombic activity. 


ENGINEERING AND PLANT EQUIPMENT 


Electrostatic neutralizers. 

Beacu, R. Product Eng., 26, 167-71, November, 1953. 

The application of electrostatic neutralizers to processing 
equipment, in order to eliminate static cleetricity which causes 
processing ditheulties with various products is discussed. 


(Continued on page 20) 
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PREPARED MEAT PRODUCTS can be made 
notably more appetizing through the use of 
VIANDAROME* SEASONINGS — stable, uniform 
flavor additives in measurable, easy- 
to-incorporate liquid form. 

VIANDAROME* SEASONINGS can be modified 
to meet the precise taste preference 

of the individual manufacturer — 

an exact seasoning effect 

always available once its formula 

has been established and recorded. 

It's a dependable flavor if it's made by 


FRITZSCHE ...A FIRST NAME IN FLAVORS SINCE 1871. 


PORT AUTHORITY BUILDING, 76 NINTH AVENUE, NEW YORK 11, N. Y. 
BRANCH OFFICES end *STOCKS: Atlanta, Georgia, Boston, Massachusetts, * Chicago, llimois, Cincinnati, 


Obio, Cleveland, Obic, *Los Angeles, California, Philadelphia, Pennsylvamia, San Francisco, California, 
St. Lomis, Missouri, *Toronte, Canada and * Mexico, D. F. FACTORY: Clifton, N. j. 


ONLY 


HEIR 
FLAVOR! 


*Reg. U. S. Pat. Of. 
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Meals, 
Margarine, 
and Myverol 


Your grandmother cooked by guess and experi- 
ence. Your wife wants results as good or better 
than grandma's but with less stress and strain. 

Today's domestic cookery concepts spring from 
a more sympathetic approach by the food manu- 
facturer to the lady in the kitchen. 

Along this line, we manufacture an emulsifier 
that makes margarine a most predictable and 
tractable product in appearance and behavior. 
It’s called Myverol Distilled Monoglycerides, 
Type 18-00. Not only does it make your product 
more appealing, but it’s casy to handle in your 
own plant. The reason for both of these advan- 
tages is the unique molecular distillation process 
which we use to purify the reaction mixture of 
hydrogenated lard and glycerine, whence starts 
Myverol Distilled Monoglycerides, Type 18-00. 
In other words, we go way beyond the point 
where conventional monoglyceride production 
leaves off. 

Make a trial batch of margarine with as little 
as 0.15% Myverol Distilled Monoglycerides, 
Type 18-00 and sce what it does in weep preven- 
tion, in pan-frying quality, and most of all, in 
texture of your product. For a free sample, write 
Distillation Products Industries, Rochester 3, 
N. Y., and tell us how much you need. Sales 
offices: New York and Chicago « W. M. Gillies 
and Company, Los Angeles and San Francisco e 
Charles Albert Smith Limited, Montreal and 
Toronto. 


distillers of monoglycerides 
made from natural fats and oils 


Also... vitemine A end 


Distillation Products Industries 


is o division of Eastman Kodak Company 
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SELECTED ABSTRACTS 


(Continued from page 18) 


FOOD AND FOOD TECHNOLOGY 
COCONUT 
The extraction of oil from fresh coconut kernels. 

Mensier, P. H. Oleaginewr, 8, 75-8" (1953); J. Am. Oil 
Chemists’ Soc., 30, 263 (1953). 

The methods that were patented for the extn. of oil from 
fresh coconut kernels rather than from copra are discussed. It 
is concluded that such methods eventually will replace copra 
operations. 

FATS AND OILS 
The plasticity of fats. 

GreetHead, G. F. Food Technol. Australia, 5, 195° (1953) 

The factors influencing plasticity, methods of evaluation, and 
some of the more important applications of plastic fats in the 
manuf. of table spreads. 


FEEDINGSTUFFS 
Particle sizes for additives to animal foods. 

Broom, C., ann Livesey, E. F. Mfg. Chemist, 24, 371-5 
(1953) 

The growing practice of adding supplements such as anti 
biotics, vitamins and minerals to animal foods, sometimes in 
quantities as small as 0.002 oz./ton, has created considerable 
difhculties in ensuring uniform distribution of the active sub 
stance throughout the mix. A mathematical model to calc. the 
particle size necessary to ensure even distribution at different 
levels of supplementation was constructed and this model was 
tested by radioactive tracer checks of different mixes. The 
supplements considered were procaine penicillin, riboflavin and 
vitamin B, 

INSECT DETECTION 
Aural detection of grain infested internally with insects. 

Apams, R. E., Worre, J. E.. Murner, M., AND SHELLEN 
rercer, J. A. Science, 118, 163-4 (1953). 

A sound detection device was constructed which rade possi 
ble the detection of internal or hidden insect intestation in 
grains by electronic means. The equipment consisted of a low 
noise level audio amplifier, a suitable microphone and a loud 
speaker. Records of wave patterns were made for analysis 
With this equipment an experienced observer can est. the 
approx. stage of development of the insect. A suitable sound 
detection device for performing such tests in mills and grain 
elevators ts now under construction. 


ODORS AND ODOR REMOVAL 
An assessment of chlorophyll as a deodorant. 

J. C. Brit. Med. J. 1, 541-4 (1953): Chem 
Abstr. 47, 11656d (1953) 

Various com. H,O-sol. chlorophyllin§ preps. at various 
conens., including 12.5% and 1 g. in 10 ml., failed to take up 
MeSH more rapidly than did H.O under the same conditions, 
failed to remove the odor of MeSH, Me.Q, or sirup of garlic 
exposed to them at least 12 hrs., and failed to remove the odor 
of perfume after 5 months or of onion after 24 hrs. (duration 
of expts.). Ingestion of 800 mg. of chlorophyllin daily for a 
week did not remove the odor of urine, feces, or axillary per 
spiration 
Odor research. 2. 

Moncrierr, R. W. Mfg. Chemist, 24, 292-4 (1953) 

\ report on papers presented at the Conference on Basu 
Odor Research Correlation. Titles include: odor identification 
observations on olfactory intensity; surface phenomena related 
to odor measurements. 


ORGANIC CHEMISTRY 


A new hydroxy acid in the peel of apple fruits. 

Huime, A. C. Nature, 172, 346 (1953). 

The acid was isolated from silica gel, m.p. 94-96° ( mol 
wt. 146, mol. formula corresponding to CsHsOs. The acid wa 
provisionally identified as 8-OH-glutaric acid or citramali: 
acid 
Free xylose in fruits. 

Hay, J. G.. ann Pripnam, J. B. Nature, 172, 207 (1953) 

(Continued on page 24) 
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Notes from the makers of 
Myvax Vitamin A 


Every once in a while somebody comes 
up with something that doesn't raise 
much dust at the moment but turns out 
to be of considerable importance in the 
long run 

Vitamin A palmitate, for example. 

We ran across it back in 1938 when 
we were distilling some Norwegian cod- 
liver ot] in a molecular stull-—a speci- 
ality of the house. We found that from 
the collection of fatty acid esters which 
constituted the vitamin A in this oil, we 
were able to pull out three percent as the 
palmitate. The Journal of Biological Chem- 
istry obligingly published the 2's-page 
paper we wrote about our discovery 

That wasn't exactly a bombshell at 
the time; but now almost everyone who 
puts vitamin A in his product uses some 
palmitate 

We don’t make much vitamin A by 


leaders in research and production of vitamin A 


Vitamin A palmitate in the book 


molecular distillation any more. Most 
of it ts synthesized by a method we 
worked out some time back. The process 
is efficient, the product tastes good, the 
potency is high. We can ship as much as 
you want from stock, as Myvax Vita- 
min A Palmitate, Myvax Vitamin A 
Acetate, or Myvapack Vitamin A in 
batch-sized cans. If you run into any 
trouble putting vitamin A into your 
product or want to know something 
about how it will act when eaten, we'll 
be glad to help there, too 

To find out more about our vitamin A, 
prices or facts, write to Distillation 
Products Industries, Rochester 3, N. Y 
Sales offices: New York and Chicago « 
W. M. Gillies and Company, Los An- 
geles and San Francisco ¢ Charles Albert 
Smith Limited, Montreal and Toronto 


“Myvax” and “Myvapack” are trade-marks 


Also...vitamin E... 
distilled monoglycerides ... 
more than 3500 Eastman Organic 


Chemicals for science and industry 


Distillation Products Industries is o division «¢ Eastman Kodak Company 
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Aciwrry and alkalinity are more than a matter 
of taste in food products. They are chemical 
characteristics that influence many food quali- 
ties and processing operations. Through the 
application of modern instrumentation, these 
characteristics can be readily measured and 
often controlled automatically. 


What is pH? 


Chemists have devised the pH scale as a means 
of expressing the acidity or alkalinity of a 
solution. The scale extends, for all practical 
purposes, from 0 to 14. The numbers are a way 
to measure the concentration of hydrogen ions 
in a solution. Pure water has a pH of 7. Below 
7, solutions are acid; the more acid, the lower 
the pH number. Conversely, alkaline solutions 
have a pH value above 7, and keep getting 
higher as they become more strongly alkaline. 
The scale is logarithmic; a change of 1 pH 
means a ten-fold change in the hydrogen ion 
concentration. 


Immersion type 
electrode assembly. 


Flow type electrode 
assembly. 


How Is it measured? 


Formerly requiring elaborate laboratory equip- 
ment, pH measurements are made today in 
many industries by means of the glass electrode 
system. This consists of a pair of elements, one 
of which has a special glass bulb at its tip, 
continuously immersed in the solution to be 
tested. The electrical millivoltage which this 
system develops is measured by an electrom- 


Making better 


food products 


at lower cost... 


eter and is recorded directly in pH units by 
an ElectroniK potentiometer. 


How about control? 


The ElectroniK pH instrument can often 
regulate the flow of a corrective reagent to 
hold pH at a set value . . . thus eliminating the 
uncertainties of manual operation. For instance, 
if a product is slightly acid and it is desirable 
to make it neutral, the instrument actu- 
ates a valve to adjust the addition of an 
alkaline solution. pH control requires engineer- 
ing by a Honeywell specialist, who takes into 
consideration such factors as reaction time, 
buffering action and process lags. When 
properly designed, pH control can make 
valuable contributions to product quality, uni- 
formity and economy in many food processes. 


ee. pH in food processing 
Ae 
ey 


Instrumentation for continuous cream neutralization at Level Valley Dairy. 
Developed by Roy Robichaux of the pH Robotrol Co., this process is controlled 


by an Electronik pH instrument. 


. . through automatic pH control 


4 poms way that modern instrumentation can help 
convert a hit-or-miss batch process into a closely 
regulated, continuous operation is well exemplified 
by the continuous cream neutralization system at 
the Level Valley Dairy, West Bend, Wis. Under 
the control of an ElectroniK pH instrument, this 
process automatically adjusts the acidity of cream 
going through a continuous pasteurizer. Here, 
as in other dairies where the pH Robotrol process 
is operating, several outstanding benefits are 
being realized. 


improved flavor—no oxidized taste, no ‘‘tallowiness”’ 
from overneutralization. 


Longer storage life— butter stays fresh longer; doesn’t 
get “‘fishy”’ due to over-acidity. 


@ REFERENCE DATA: Write for Catalog No. 1550 and Instrumentation Data Sheet No. 3.4-9. 
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oneywell 


Faster production—continuous, fully automatic proc- 
ess eliminates delays of batch operation; ends 
need for accumulating cream receipts before proc- 
essing. Many plants can double daily production! 


Honeywell instrumentation offers food processors 
unlimited opportunity to improve efficiency and 
product quality. At your service is a thorough line of 
measuring and controlling instruments encompassing 
practically every food process—plus an extensive 
background of engineering experience in the control 
problems of the industry. Your nearby Honeywell 
sales engineer will be glad to discuss your own plant’s 
applications . . . and he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Aves., 
Philadelphia 44, Pa. 
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FOOD TECHNOLOGY, APRIL, 1954 


SELECTED ABSTRACTS 
(Continued from page 20) 


An investigation of the carbohydrates present in the Victoria 
plum has revealed the presence of small afnts. of free xylose in 
the juice of ripe and immature fruits 


PACKAGING RESEARCH 
Antioxidants for food papers. 

Bentz, R. W. Modern Packaging, .27, 141-3, September, 
1953 ; 
Raneidity acceleration due to wrapping papers can be caused 
by metallic contamination, increased -urfake area and admission 
of light. Butylated hydroxyanisole shows urtusual effectiveness 
as an inhibitor of rancidity in fats and fatty foods. The methods 
of incorporating it in packaging materials, and users of this 
material, are discussed briefly 
What's ahead for aluminum cans. 

Canner, 117, 23, November 2, 1953. 

Advantages include light wt., resistance to rust, good long 
lasting appearance, casy opening and the future assurance of 
abundant supplies at reasonable prices. 


PHYSICAL RESEARCH 


Roll call for particle sizes. é 
Chem. Eng., 60, 250, September, 1953. 
Discussion of a new app. which rapidly and accurately dets 
particle size distribution for powd. material in the range of 1 
to 100 w with air sedimentation 


RADIOCHEMICAL TECHNOLOGY 
Production of radioisotopes. 

Rupp, A. F., ano Binrorp, F. T. J. Appl. Phys., 24, 1069-81 
(1953). 

An excellent summary of methods of irradiation now avail- 
able, choosing targets (criteria), production rates and related 
matters, Some practical aspects of radioisotope production in 
the reactor are discussed. A table of methods of radioisotope 
prepns. and methods of shipping various radioactive materials 
are also given. 

The yields of free H and OH in the irradiation of water. 

Auien, A. O. BLN.L. 1498, 25 p. (1953) ; Nuclear Sci. Abstr., 
7, 577, No. 4754 (1953) 

Exptl. investigations of the quant. radiation chemistry of 
HO are reviewed. Contradictions in evidence regarding the 
existence of an excess of H atoms and H,Q, over OH and H 
are discussed. It is concluded that in spite of the large amt. of 
exptl work and the relative simplicity of the system there is 
no firm expth grounding for any theory of the radiation 
chemistry of Hw) 


WATER FLUORIDATION 
A rational approach to fluoridation. 
McKee, J. E. J. Am. Water Works Assve., 45, 376-86 
(1953); Chem. Abstr., 47, O583a (1953). 
Ten fundamental facts on fluoridation are listed, and the 


advantages of using milk as a carrier are cited. 22 references. 


PATENTS 
Eggs having artificial shells. 

Avams, D. 2,660,530, November 24, 1953. 

An individual egg having an artificial shell of flexible sheet 
material enclosing its yolk and albumen and shrunk inte 
generally spherical closely confining relation to the yolk and 
albumen with the yolk intact and substantially uniformly sur 
rounded by albumen 
Method of making available the bitter substances from hops. 

Niisson, T. AND SANveRGREN, K. 2,652,333, Septem 
ber 15, 1953. 

In a method of converting the bitter substances non-sol. in 
water, remaiming in hops residue after obtaining from the same 
the water-sol. bitter substances in a manner shown per se, the 
step of subjecting the bitter substances of the residue to a par- 
tial oxidation so as to convert its content of 6 bitter acid inte 
water-sol. soft resins 
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New Registration Procedure 
for 
14th Annual Meeting of the Institute 
of Food Technologists 
Los Angeles 
June 27 - July 1, 1954 


In an effort to reduce the awkwardness of the usual 
registration procedure at conventions, the Southern 
California Section, host for the 14th Annual Meeting, 
will introduce as mentioned in the March issue a stream 
lined system for registration. National members, stu- 
dents and exhibitors will have an opportunity to pre 
register and obtain reservations for tickets to all 
scheduled functions. The Preregistration System, de 
veloped with the cooperation of the Remington Rand 
Corporation, will be facilitated through the use of punch 
cards. With the aid of automatic sorting and printing 
machines it will be possible to print individual tickets, 
each enscribed with the registrant’s name, for all events 
listed and requested on the PREREGISTRATION 
APPLICATION FORM. The new system will not 
only reduce the total time, effort and expense of pre 
paring meeting rosters, but will also increase the over 
all efficiency and effectiveness of registration. In the 
interest of fairness to registered members, for the first 
time technical sessions and social funetions will le 
monitored by uniformed, professional guards. No one 
will be permitted to obtain tickets or attend scheduled 
functions without a badge. Therefore, it was manda 
tory that a preregistration system be innovated in order 
to prevent peak loads and disorder during registration 
preceding the Sunday evening Social Hour and the 
Monday morning sessions. It is hoped that a major 
proportion of the anticipated registration will cooperate 
by Preregistering well in advance of the meeting and 
prevent awkwardness and the loss of time during 
Resistration. 

In addition to the convenience afforded Preregistrant 
and their wives, they will have the advantages of priot 
itv on tickets for functions of linnted attendance, ie 
sonally enseribed tickets and receipts and automatic 
inclusion in the first edition of the Meeting Roster. ‘lo 
take advantage of PREREGISTRATION, all applica 
tions and payinent must be received prior to June 15, 
1954. Separate registration applications will be neces 
sary for wives or husbands of members, although no 
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you choose FLORASYNTH’S SYNTHAROME 
IMITATION COFFEE FLAVOR, RESINOL COF- 
FEE, or PURE COFFEE CONCENTRATES. Let 
our Research Laboratories work with you 
to develop the best COFFEE FLAVOR for 
your product at a Minimum cost for 
the Maximum result. 


“@ SYNTHAROME IMITATION COFFEE FLAVOR 


is a new development of our Research Laboratories particularly designed for use 
in the manufacture of candies, chocolates, syrups, and other food products, 

to reduce manufacturing costs and to give a more pronounced flavor 

in the finished product. 


@ RESINOL COFFEE 


A super concentrated base, that imparts the richness and appeal of true coffee 
flavor. A flavor concentrate readily adaptable to your specific requirements, 
and retaining all the natural coffee characteristics. 


@® PURE COFFEE CONCENTRATES (is 


Here is an outstanding full-bodied flavor made from a superior blend of 
freshly roasted coffee. All the entrapped goodness with an aroma and taste 
that is only found in a coffee bean. 


LABORATORIES, INC. 
CHICAGO 6 - NEW YORK 62 - LOS ANGELES 71 


CINCINNATI 2 DALLA MEMPHIS NEW ORLEANS 12 
to SAN FRANCISCO SAN BERNARDINO 
FLOR ASYNTH LABS. (Canede itd.) MONTREAL TORONTO VANCOUVER « WINNIPEG 
PRODUCTOS LABORATORIOS FLORASYNTH, $.A. MEXICO 11, DF 
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How to make a pile’ 
out of a hill of beans 


@ You don’t have to come from Boston to enjoy or 
sell pork and beans, but you'll sell a lot more simply 
by making your sauce with MAGNA Spice Concentrols. 


Pork-and-bean makers everywhere agree that 
MAGNA Spice Concentrols are easier to use, cut 
seasoning costs and impart a real old-fashioned 
goodness that brings folks back for more. 

Contact your MM&R representative — 
the MAGNA man—or send a sample of 
your present crude spice seasoning to 
our Technical Research Laboratories. 

Let us show you how to make a 
pile out of a hill of beans. 


J, Mote Mo. 


Dime JSQF OWE OF THE WORLD'S GREATEST SUPPLIERS OF ESSENTIAL OILS 
16 Desbrosses Street, New York 13,N.¥. - 221 North La Salle Street, Chicago I, Illinois 
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Point Four Activities in Fishery Technology in Peru 


NORMAN D. JARVIS 


Office of Foreign Activities, U.S. Fish and Wildlife Service, Department of the Interior, Wasi 
(Manuscript received June 16, 1953) 

The work in fishery technology herein described is velopment, with special attention to domestic use. The supply 
an example of the breadth of the field the food tech- of meat in Peru was, and is today, extremely short. The pur 
nologist may be called on to cover in the so-called chasing power of the population in general is low, so that 
“under-developed” countries, and gives as well an idea methods end products developed cannot be high priced. It was 
of the Point 4 program in fisheries as it works in Peru. felt that with the possibility of making up the deficiency in meat 


by a greater local supply of fishery products the Peruvians 
would have a better food supply and would be availing them 


In comparison with the northern hemisphere, the ' : 

‘ selves of an unutilized resoures Since the Peruvian govern 
southern hemisphere is unimportant in the distribution ment had no special organization for the development and con 
of world fishery production \ccording to the P.M t2. trol of fisheries, recommendations were also requested on this 
Yearbook of Fishery Statistics for 1948-49 (1), South point (4) 

(America accounted for only 2% of the world total. The Fish and Wildlife Bureau, Republic of Peru. In accord 
ance with the recommendations of the Fishery Mission and fol 
Until recently, authorities on fisheries thought that be- 
cause of natural conditions, such as the extremely nar- Il. S. Fish and Wildlife Service. a Fish and Wildlife Buress 
row width of the continental shelf, the scanty supply of was established in the Ministry of Agriculture, Republic of 


plankton and other fish food, and water temperatures, Peru The primary function of this bureau is to increase the 
production of fish for domestic use, so that a population badly 


the resources of this area were limited to a subsistence 
in need of protein foods can have a sufficient supply of good 


basis. Poday, however, it is apparent that certain parts quality fishery products at = reasonable orice. The tack 
of the southern hemisphere, such as the Pacific coast of challenging one. The almost total lack of transportation, fishing 
South America, show much greater promise of increased boats and gear, handling and storage facilities, especially re 


production than was formerly thought possible. frigeration, besides adverse temperature conditions, particularly 

in the Amazon region, make the problem of increasing pro 
duction a complicated One Besick adding to the food supply, 
the Peruvian Fish and Wildlife Bureau is also commissioned 


to set up a scientific system of fishery management, to con 


BACKGROUND FACTORS IN THE DEVELOPMENT 
OF THE PERUVIAN FISHERY INDUSTRY 


Aquatic resources. The upwelling of the Humboldt current serve the fishery resources of both salt and fresh waters 
along the coasts of Peru and Chile brings a mass of cool water An impetus to rapid development. The Americas were in 
close along the shore of the greater part of the Pacific coast of volved in the Second World War even before the report of the 
the continent. This water, with a higher nutrient content than Fishery Mission was completed, and the war gave the impulse to 
is found in warm, tropical waters, makes conditions favorable the commercial development of the Peruvian fisheries (5). The 
for the development of plankton and other semi-microscopic fish supply of canned fish in the United States was inadequate. The 
food. These foods support large populations of small fish, bonito landed in Peru were found to make a good quality canned 
especially the anchovy (ngraulis ringeus), which in turn forms product, There was also considerable demand for salt fish. In 
the main food supply for large food fishes. The warm waters the last period of the war, and in the first years of the post 
of the tropical current meet the Humboldt current off the war period, the United Nations Reiief and Rehabilitation Ad 
northern coast of Peru. The invasion of the cool coastal cur- ministration (ULN.R.R.A.) bought considerable quantities of 
rent by warm water tongues of the tropical current makes the salted bonito, brine-packed, for famine relief purposes in Kurope 
coast of Peru a mixing bow], bringing in important warm water Salt bonito required little cquipment for packing, the method 
pelagic forms, such as the tuna and swordfish, to feed on the was simple and the margin of profit large. A number of canners 
unusually rich food supply cf the Humboldt current (2). The acquired their capital and first experience in the industry as 
bonito, occurring generally in the area in which the coastal packers of salt bonito. When U.N.R.RLA. ceased purchase 
current flows, generally follows the anchovy. In the period in 1947 of salt bonito for relief supplies, this product was no 
from October to March (summer in the southern hemisphere ) longer packed. But during and after the war, Peruvian canned 
the bonito are found close imshore, since the warm oceanic bonito was not subject to price ceiling A number of food-sales 
waters force them into the belt of cold water along the coast, companies in the United States became interested in Peru as a 


and the anchovy are thus concentrated in the area. The tuna, possible source of supply and encouraged a rapid development 


yellowfin, and skipjack then appear in abundance in the warm of the fish canning industry. Canning machinery and supply 


water tongues north and south (3) firms in California supplied the necessary equipment and techni 


Economic considerations. [uring the past ten years a great cal instruction that made initial development possible. At the 
development has taken place in the fishery industry of Peru. end of the war, the United States was the entire export market 
Fishery products, principally canned bonito, frozen tuna and for sale of canned bonito aid tuna. Since the war, an effort 
swordfish, and fish meal, have become one of the most im has been made to build up other export markets. Shipments are 
portant exports and sources of dollar exchange. According to now made to Belgium, Great Britain, Italy, Switzeriand and to 
Peruvian reports, only the exports of minerals. cotton and sugar other South American countries, especiall \rgentina and 
are more important (5) The Ministry of Agriculture in its Venezuela (5) 


Most recent reports estimates the total catch at 133,761,500 
DEVELOPMENT OF A TECHNOLOGICAL LABORATORY 


AND A TRAINING PROGRAM 


pounds, a most encouraging yield since it ts more than five times 
the catch of 1940 


Although the Republic of Peru is glad to see the commercial Unfortunately, the training by United States commercial 
development of her fisheries, this important natural resource is interests mentioned in the preceeding paragraph was of necessity 
not valued primarily for its possible contributions to the export brief and pragmatic. There was a tendency in the Peruvian 
market. In fact, when the first Fishery Mission was assigned industry to insist that after this short training, their canners 
to Peru in 1941 (at the request of the Peruvian Government, were completely trained. At that time, too, there was no regula 
which paid all expenses) the assignment was to determine the tion of the fishery-products industry, ecspecially as to plant 
fishery resources of Peru, and to study methods for their de sanitation and product control, The suces of the Institute of 
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Inter-American Affairs in its cooperative program of improving 
the food supply in other fields led the Peruvian Government to 
request through the Institute of Inter-American Affairs that a 
scientific advisor be detailed to the Fish and Wildlife Bureau, 
Ministry of Agriculture, Republic of Peru, to help this organi- 
zation institute a sound program for the development and utiliza- 
tion of its fisheries. Later, the Peruvian Government requested 
the services of a technologist to equip and put into operation a 
technological laboratory and to act as general advisor. 

The program, administration, and control has always re- 
mained with the Peruvian agency. The aim of the Institute of 
Inter-American Affairs, under the Point 4 program, is not to 
take over and show the people of the so-called “under-developed” 
countries our industrial “know-how.” The aim is to suggest 
and educate. Projects are initiated by the foreign governments. 
Their people are given advice and training by our government 
when the proposed project is feasible. As soon as possible on 
each project, the advisor from the United States moves on. 

It should be reiterated that the establishment of a technologi- 
cal laboratory was a Peruvian decision. It was realized that the 
fishery products industry and the import of fishery products 
must be regulated. The Peruvian Bureau of Fish and Wildlife 
was called on for help in probloms involving the development 
of better methods for handling fresh, iced, refrigerated and 
cured fish, smoked, dried, pickled and salted fish, by-products 
in fact, anything touching on fishery products in any way. In 
the United States this diversity of problems would be handled 
by a variety of agencies, permitting greater research and tech- 
nological emphasis on each problem area. With such a variety 
of problems, a technological laboratory could very easily end 
in accomplishing nothing by attempting to do everything. But 
the problems were there-—-awaiting attempts to solve them 

It will be instructive to turn for a moment to the facilities 
themselves. The laboratory, located at the fishermen’s wharf, in 
Callao, the Port of Lima, was planned and equipped to handle 
a limited program. The building consists of an office and recep- 
tion hall, a library, store rooms and a large main laboratory 
room, serving both as a cutting or examination room and the 
locus for experimental work in preparing and demonstrating 
packs of fresh refrigerated, salted, dried, smoked and canned 
fish, On one side of the main laboratory there is a small chemi- 
cal laboratory containing standard analytical equipment; on the 
other side there’is a small bacteriological laboratory. Since it 
never rains in this area, a smokehouse was built outside. A 
pilot plant temperature and humidity controlled drier is planned, 
but not yet built. 

The problem of personnel. In |.atin America it is very difficult 
to obtain good scientific personnel. The scale of pay of pro- 
fessional personnel in these countries is the same as that for 
routine clerical help. Inflation has made greater inroads on the 
scale of living there than in the United States; hence it is 
usually necessary for a chemist or food technologist to hold 
one or more jobs on the side 

On our arrival, the technological division was staffed by two 
men, graduates of the University of San Marcos, in Lima. 
Later, a chief technologist was appointed, also a graduate of 
the University of San Marcos, who had, in addition, a year of 
training in fishery technology in the United Sttates. Two addi- 
tional chemists and a bacteriologist were appointed. 

Up to this time professional positions had been filled by 
political appointment. The technical advisor from the United 
States was directed to hold competitive examinations which 
were the first, so far as can be determined, ever held in Peru. 
The examination was designed to test the knowledge of chemi- 
cal engineering as widely as possible. Exact answers were 
required to be given for most questions 

Out of a large number of applicants, two men and one woman 
passed the examination. They entered on a period of training 
while the laboratory was being built and equipped. They are 
still at the technological laboratory, and they deserve great 
credit for their accomplishments. They are enthusiastic about 
their work, eager to obtain as much training as possible in 
fishery and food technology, and are honest and reliable under 
very difficult conditions 


NATURE AND SCOPE OF THE PROGRAM 


Training in plant survey methods. “ne of the first 
tasks undertaken by the laboratory was a field survey 
of the canning industry, to obtain data to serve as a 
basis for recommendations for control and production 
methods, equipment, and for training in cannery sanita- 
tion and production control. The students were taught 
how to conduct a plant survey by actual demonstration. 
After a short time each student was required to write 
down the findings of these surveys independently ; 
their reports were then analyzed and discussed. This 
project proved to be of much benefit in orienting the 
students in a diversity of later tasks. 

Training in inspection procedures. When the lab- 
oratory was finally completed and equipped, the first 
activity of a technological type was instruction in the 
examination and analysis of fishery products. The 
laboratory is required by law to examine all imported 
products of aquatic origin, and to certify that they are 
fit for consumption. The range is extremely wide 
air-dried, salted, dried and salted, smoked, pickled and 
canned products. Peru has a cosmopolitan population 
and the variety of products imported is probably wider 
than enters almost any single port in the United States. 
It was difficult to impress on the students that sampling 
and examination were not mere routine procedures. In 
time, however, they became good at organoleptic 
examination. The students were also given limited 
training in chemical and bacteriological examinations, 
principally where additional proof of spoilage was 
needed. The Peruvian technologists now have the re- 
spect and confidence of the importers in Peru. 

The Republic of Peru has no “pure food law” and 
up to this time there have been no provisions for cannery 
inspection and control. The laboratory came into the 
picture when it was requested by the Peruvian Govern- 
ment that a pure food law be drafted, adapted to local 
conditions, and especially designed to permit regulation 
of Peruvian canneries and fish-packing plants. The law 
and regulations, which follow more or less closely the 
Food, Drug and Cosmetic Act of the United States, 
have just been approved. Detailed instructions were 
also worked out for the inspection of fish canneries, in- 
cluding sanitation and general cannery inspection. 
Inspection procedure has been modeled on that of the 
State of California. A manual of instruction was pre- 
pared for the inspectors. The result of this work should 
be to improve the quality and standardize the fishery 
products of Peru. 

Training in the elements of grading. 
plant survey and training in the examination of im- 
ported products, intensive instruction was also given 
in the examination of domestic canned products, espe- 
cially bonito and sardines. Emphasis was laid on 
determination of quality of the fish when caught and 
when canned; workmanship in canning, and physical 
examination of the container. Most important was the 
determination of spoilage or incipient spoilage, and the 
detection of faults in canning procedure. Today the 
technologists are able to recommend improvements in 
canning procedure to the local canners, and grade the 
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products examined quite accurately, so that products of 
inferior quality are not certified for export. 

There were also requests that technologists be trained 
to determine the differences between fresh and stale 
fish and instruction in the proper handling of fish—in 
the boats, during transportation, and at the markets. 

Experimental work. Since canning is to be recom- 
mended only in countries with a high purchasing power, 
the first experimental work at the laboratory in Callao 
was a study of fish-curing methods. The Peruvians 
regularly eat dried, salted fish when it is available. The 
product prepared heretofore was of low quality and did 
not keep long enough to reach the markets cf the 
interior. 

The experimental work on salting demonstrated that 
a satisfactory dried, salted product could be prepared 
even in a warm climate by using a better grade of salt 
in sufficient quantity, reducing the moisture content of 
the fish and overcoming the atmospheric humidity dur- 
ing the curing period. 

A study was also made of methods of smoking. In 
the coastal markets the people of Peru are accustomed 
to imported “blind robins” (hard-smoked, hard-salted 
herring). In the interior country of the Amazon basin 
the people have learned to smoke fresh water fish, but 
the method is very crude and the product does not keep 
well, Methods were developed for smoking low-priced 
varieties such as flying fish and other material such 
as bonito roe now wasted or used only in fish meal. 
The products, which have been very popular among the 
Peruvians, have good keeping qualities. The best re- 
sults, both for color and flavor, were secured with 
mahogany chips and sawdust, algaroba wood, and wood 
of dead orange trees. 

Other activities of the laboratory. The Peruvian 
technologists were given experience in all steps of the 
process of smoking. They were trained so that they 
could become instructors and demonstrators to other 
Peruvians. Publications on fish preservation were pre- 
pared in simple, non-technical language. 

It was requested that instruction be given in pre- 
paring material for increasing the use of all types of 
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Preliminary Experiments in the Use of Chlorella as Human Food 


fishery products for food, In Peru the heads and other 
trimmings such as backbones, are not usually considered 
waste. They are valued in making soup. Fillets are 
saleable only among foreigners, such as North Ameri- 
cans and English. A booklet was prepared, with recipes 
most likely to appeal to Peruvians, using low-cost 
species of fish and cooking methods and with other 
information to encourage the use of fish in Peru. 

\ course in fishery technology was given, especially 
adapted to conditions in South America, covering the 
same ground as those given to scholarship students sent 
from South America to the United States. The lectures 
were written in English and then translated into 
Spanish. 

CONCLUSION 


rhe Peruvian technological laboratory has made good 
progress. The technologists have learned to work inde- 
pendently. They have found means for increasing the 
production of fresh, frozen, cured and canned products 
in the domestic market and are showing the fishing 
industry of Peru how to produce products of better 
quality. Best of all, they are taking an active interest 
and pride in their work, and in the honor and reputation 
of their organization. In this brief account of the in- 
ception and growth of a technology it should be apparent 
that within the span of a few years the main lines of a 
Peruvian fishery technology were established—an en 


couraging sign for the future. 
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YUJI MORIMURA anno NOBUKO TAMIYA 


The use of unicellular algae such as chlorella as a 
food supplement is discussed, since the producticn of 
these algae by industrial methods may be feasible. 
Algal powder increases the protein and vitamin con- 
tent of foods to which it is added and palatable bread, 
noodles, ice cream, soups, etc., thus fortified are de- 
scribed. Acceptable “soy sauce” can be prepared by 
processing chlorella. 


*Some of the experiments reported were carried out at the 
Carnegie Institution of Washington's Department of Plant 
tiology, Stanford, California. Members of the Department 
staff assisted in testing the products 


The Tokugawa Institute for Biological Research, Tokyo, Japan* 


(Manuscript received July 17, 1953) 


\mong human sensations, perhaps the most compli- 
cated and intangible are those of taste. Closely associ- 
ated with other physiological functions as well as with 
multifarious psychological factors, the gustatory sense 
is affected not simply by the palatability of substances, 
but also by traditional preposessions of individuals as 
well as by capricious fads and propaganda. It is, in- 
deed, a most difficult undertaking to introduce a new 
item of human food, unless its taste and appearance are 
quite similar to those of other popular foods or unless 
it has some special nutritive or medicinal effect without 
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any disagreeable taste or appearance. Theoretically, we 
may, by proper processing, extract palatable substances 
from almost all natural organic materials around us, 
even those that have an abominable taste in the raw 
state, Obviously, however, it is the cost of processing 
that determines the usability of such raw organic ma- 
terials as sources of human food 

For unicellular algae to be readily acceptable as 
human food, they must, either in the raw state or after 
heing processed in the simplest possible way, either have 
a taste, odor, and appearance that are similar to, or 
reminiscent of, those of some pre-existing popular food ; 
or have no peculiar taste, odor, or appearance, so that 
they can be mixed with other foods without being 
noticed. We have attempted to test the usability of 
chlorella as food by adding it in the raw dried state to 
some common foods, and also by processing it by certain 
simple methods 

We will discuss the origin and nature of chlorella 
powder and deseribe some foods enriched with it. The 
nutritional value of its addition to bread, noodles, and 
ice cream as well as the occurrence of vitamins, amino 
acids, and carbohydrates in chlorella will be listed. In 
addition to the direct addition of chlorella powder to 
foods, a processing method for the preparation of “soy 
sauce” from chlorella will be described. 


MATERIAL USED 


In most of the experiments we used dried and powdered cells 
of Chlorella ellipsoidea which had been grown in the “urea EH” 
medium described by Tamiya et al. (2). The algal cells, sepa 
rated from the culture medium, were washed once or twice with 
water by centrifuging, and the thick paste of cells obtained was 
dried at room temperature with infrared lamps and an electric 
fan. The dried mass of cells was then crushed and ground to 
fine powder m a mortar 

lhe powder is dark green and a little hygroscopic. Kept in 
an ordinary atmosphere, it absorbs water to about 8.5 to 10% 
of the total weight. Its appearance is similar to, although its 
color is a little darker than, that of the powdered green tea 
which is commonly used im the traditional tea ceremony im 
Japan. Its taste, though not exactly the same, is very similar to 
that of powdered green tea and powdered dry “aonori,” a sea 
weed (/nteromorpha compressa) which is commonly used as 
seasoning in Japanese cookery.” Cells dried at temperatures 
lower than 15° C. have a milder taste and odor than those dried 


at higher temperatures 


ADDITION OF CHLORELLA POWDER TO FOODS 


Pests were made to determine to what extent chlorella pow 
der can be added to various common foods without causing 
queer or disagreeable taste sensations. In each case, tasting was 
done by several adults, both American and Japanese 


(a) Powdered green tea Chiki-cha”).© To powdered green 


tea of ordinary quality, chlorella powder can be added, without 


Lesides this seaweed, there are a number of algae, from both 
fresh and sea water, which are popular in Japanese cookery 
Some examples are: suizenji-nori (’hyllodorma sacum), kawa 
nori (Prasiola japonica), hitoegusa (Monostroma nitidum), 
makombu (Laminaria japonica), wakame (Undaria pinnatifida), 
hijiki (//ijikia fusiformis), arame (Eisenia bicyclis), mozuku 
(Cladosiphon decipiens) 

This kind of tea is served not as a water extract, as are 
other kinds of tea, but as a suspension of tea powder in hot 
water, prepared by beating the mixture with a small bamboo 
whisk immediately before serving, The somewhat bittersweet 
taste of raw young tea leaves is much enjoyed by Japanese 
people, but does not appeal to most Western people 


causing a significant change in taste, up to as much as 20% of 
the total weight. To mix well with tea powder, algal cells must 
be ground as finely as possible 


(b) Soups 

Western style. One or 2 teaspoons of chlorella powder added 
to bean, mushroom, or beef soup or to consomme was excellent, 
but in chicken soup the taste was not so pleasant. The green 
color of algae is less apparent in cream soups than in clear ones 

Japanese style. A Japanese-style soup was prepared using 
not only chlorella powder and a dried seaweed, “kombu” (Lami 
naria japonica), but also a substitute “soy sauce” made of 
chlorella cells. (For this sauce, see a later section of this paper.) 
A piece of dried “kombu” 3'% inches square is boiled with 4 
cups of water for 3 minutes, after which '% cup of “katsuo 
bushi” flakes (flakes of dried meat of bonito), 2 tablespoons of 
“sake” (Japanese rice wine), and '% teaspoon of sodium gluta 
mate are added successively at 3-minute intervals. To 1 cup of 
the supernatant of the above solution are added 1 or 2 teaspoons 
of chlorella powder, 44 teaspoon of chlorella “soy sauce,” and 
14 teaspoon of salt. 


(c) Noodles. 

Western style. Tasty green noodles were prepared by knead 
ing 4 teaspoons (9.4 g.) of chlorella powder with 1 cup (142 g.) 
of flour, '4 teaspoon (3.3 g.) of salt and % cup (60 ml.) of 
water 

“Soba,” a buckwheat noodle of Japanese style. “Soba” Is On 
of the most popular foods in Japan and is made with 30 to 50% 
buckwheat flour and 70 to 50% wheat flour. By adding 2 to 5% 
chlorella powder to this mixture of flours we obtained a green 
noodle almost identical, both in appearance and in taste, with 
the so-called “cha-soba,” a choice type of “soba” containing 
powdered green tea as an ingredient. 


(d) Bread and rolls. Green-colored French bread having an 
interesting and agreeable taste was prepared by adding & tabl 
spoons (56 g.) of chlorella powder to 6 cups (852 g.) of white 
flour, the mixture being baked in the usual way after adding | 
tablespoon (14 g.) of sugar, 2 teaspoons (27 g.) of salt, and one 
yeast cake (5 g. dry weight) 

Richer in taste were rolls prepared with the following ma 
terials: 8 tablespoons (56 g.) of chlorella powder, 4 cups (568 
g.) of flour, 4% cup (110 g.) of butter, 1 cup (237 ml.) of milk, 
7 tablespoons (99 g.) of sugar, 2 eggs, 1 teaspoon (13 g.) of 
salt, and one yeast cake. Addition of nuts increased the attrac 
tiveness of the rolls in taste, texture, and appearance. Fancy 
looking rolls with variegated colors were prepared by layering 
ordinary dough alternately with that containing chlorella. 


(ce) Cookies. Different kinds of green-colored cookies wer: 
prepared by mixing chlorella powder with flour. Appropriat 
proportions of ingredients for a simple recipe are: 2 teaspoons 
(4.7 g.) of chlorella powder, 2 cups (226 g.) of cake flour, 
cup (114 g.) of sugar, '4 pound of butter, and 1 small egg. 


(f) lee cream. Surprisingly large amounts of chlorella pow 
der can be added to ice creams. Not only is the dark green 
color of the algae diluted to a pleasant light green, but also the 
characteristic taste of the algae effectively accentuates the basic 
taste of ice cream. To one cup of vanilla ice cream, more than 
5 teaspoons of chlorella powder may be added. The proportion 
of ingredients in such an ice cream is, for example, as follows 
10 tablespoons (71 g.) of chlorella powder, 4 cups (1000 g.) ot 
evaporated milk, 2 cups (473 ml.) of milk, 1 tablespoon (89 gz.) 
of flour, 1 cup (227 g.) of sugar, 2 eggs (98 g.), and 2 tabl 
spoons (30 ml.) ot vanilla extract 


ESTIMATED QUANTITIES OF NUTRIENT SUBSTANCES 
IN CHLORELLA-CONTAINING FOODS 


lo what extent does the addition of chlorella powder increas 
the nutritional values of the foods described above? Table 1 
shows the estimated content of various substances in French 
bread (containing 8 tablespoons of algal powder per 6 cups ot 
flour), noodles (Western style, containing 4 teaspoons of algal 
powder per | cup of flour), and ice cream (containing 4!) tea 
spoons of algal powder per 1 cup of ice cream). 
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CHLORELLA AS HI 


TABLE 1 


Estimated quantities of principal nutrient substances in 


lorella cells was taken. following Ketchum eft a 1 


As may be seen from these figures, addition of chlorella 
causes an increase of 20% in protein and 75% in fat in the case 
of bread and noodles, and about 30% in protein and 15% in fat 
in the case of ice cream Noteworthy is the fact that by the 
addition of algae the foods are made consid rably richer in 
vitamins A and ©, which are lacking in ordinary breads and 
noodles. The amino acid, sugar, and vitamin contents of the 
chlorella powder are given in Tables 2, 3, and 4, respectively." 


TABLE 2 
Amino acids in chlorella cells 
Fractic 


Water 
soluble 


ombined 


Leucine / 
Iso-leucine | 
Valine 

lysine 
Threonine 
Histidine 
Phenylalanine 
Arginine 
I'ryptophane 
Methionine 


SOME ATTEMPTS AT PROCESSING 
CHLORELLA POWDER 
Simple methods of processing chlorella cells are sug 
gested by those used in processing soybeans in Japan. 


One of the most popular foods in both China and 


Japan is “tofu” or soybean curd, which is a clot of 


“The analyses of amino acids and sugars were made by S 


Akabori and T. Fujiwara, of the University of Osaka; that of 
vitamins, by T. Uemura et al., of the University of Tokyo. De 
tails of their studies will be reported elsewhere by these workers 


MAN FOOD 


some chlorella-containing foods 


proteir fat j hydrate isl weight) 


TABLE 3 


Sugars in chlorella cells 


Water 


insoluble 


TABLE 4 
vitamins found in chlorella cells 
ntent per gram dry weight 


International Units 


is provitamin) 


proteins (called “glycinin”) prepared by coagulating 
the water extract of soybean by the action of magnesium 
or calcium salts (chlorides or sulfates), ‘Tofu’ is white 
and by itself almost tasteless, although it contains, be 
sides easily digested proteins, some fat and carbohy 
drate. Its appeal as food is largely due to its soft and 
delicate texture, as well as its neutrality, which permits 
it to harmonize with and set off the taste of other foods 
mixed with it. For these reasons it is used in almost 
all kinds of dishes in far Eastern countries. In the hope 
of getting a “tofu’’-like product, the method used with 
soybeans was tested with a water decoction of chlorella 
powder, but unfortunately it proved totally unsuccess 
ful. Obviously, this failure is due to the difference in 


nature of the proteins contained in different plants 
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al 
Con sitior Proteit Fat Rpt set \ Vitamin A t B Vit nB Vitamin ¢ 

French br 
Wheat flour (89.3 g.) y 744 
Salt 
Noodles 
Wheat flour IR 1.7 
Salt g.? 
Evaporated mill 1] 13.8 14 
Milk (7.5 ¢ 

Fraction 

Water 

Glucose +4 
X ylose 

Galactose ++ 
Ribose and Ribulose 
Trios 

Amine acid Water soluble 
Glucome acid +4 
Ketogluconic acid 
Calacturont eid 4 
Tyrosine +4 Vitamin A 
Cystine 
Vitamin B 47 
Vitamin B 1.98 4 
Nonessentia 
Alanine Vitar B 9” 
Glycine +4 Niacir 176 ¥ 
Proline +4 4-4 Vitamin ¢ 5000 ¥ 
Aspartic acid ++ +4 + +4 
Serine + +4 + 4 
+-Amir butyric acid + 
Alanine 4 ++ 
a-Amino butyric acid +4 
Citrulline 
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Another suggested Japanese method is that of pre- 
paring a substitute “soy sauce” by hydrolysis of soy- 
beans. Soy sauce is indispensable in preparing almost 
all kinds of Japanese foods; the authentic way of pre- 
paring it is by fermenting steamed soybeans (together 
with some wheat or rice) with salt and a mold, Asper- 
gillus oryzae. Besides this mold, a number of bacteria 
and yeasts participate in the process of fermentative 
decomposition of various substances, which requires 
about one year for producing the typical color and taste 
of soy sauce.” Since this method is rather complicated 
and time-consuming, a short-cut chemical method is 
now being widely used in parallel with the authentic 
method. The soybeans are hydrolyzed with hydro- 
chloric acid which is later neutralized with sodium 
hydroxide or sodium carbonate to give the appropriate 
amount of sodium chloride. The resulting sauce is 
almost identical in appearance and taste with genuine 
ones, although it lacks some essential savor. To conceal 
this defect, the sauce manufactured in this way is 
usually sold mixed with genuine soy sauce. 

Using powdered chlorella cells, we attempted the 
chemical method of preparing a substitute for soy sauce. 
One hundred g. of chlorella powder was suspended in 
200 mil. of 25 to 20% solution of hydrochloric acid in an 
Erlenmeyer flask provided with a condenser, and heated 
on a sand bath. Analysis of the solution for nitrogen 
indicated that about 5 hours’ heating was sufficient for 
the hydrolysis to proceed to a desirable stage. After 5 
to 15 hours’ hydrolysis, the mixture was filtered and 
neutralized with sodium bicarbonate to pH 4.5-5.4. The 
solution thus obtained was almost exactly similar in 
appearance to real soy sauce, and showed the composi- 
tion presented in Table 5, In this table the composition 
of typical genuine soy sauce as well as the prescribed 
standard for commercial “soy sauce” is also given for 
comparison, 

When properly diluted, the hydrolysate of chlorella 
powder tastes almost the same as sauce prepared from 
soybeans by the chemical method. The taste was con- 
siderably improved when the following substances were 
added; lactic acid (0.2%), acetic acid (0.05%), suc- 


* Main components in the taste of soy sauce are various amino 
acids (especially glutamic acid), sodium chloride, various 
amines, and other nitrogenous substances. Its characteristic 
flavor is due to various unsaturated ketones, aldehydes, and 
alcohols, among which the most important factor was found to 
be y-methyl-mercapto-propylalcohol 


TABLE 5 


Composition of chlorella hydrolysate as compared with that 
of genuine soy sauce and the standard for 
commercial “soy sauce” 

Standard for 


commercial 
“soy sauce” 


Chlorella 
hydrolysate 


Genuine 
soy sauce 


Nonaq,. us substances 36.9% 

Total nitrogen 1.22% 2.299 > 0.7% 
Amino nitrogen 0.42% 
Sodium chloride 18.9% 
Specific gravity 23.2 Bé 


> 17.0% 


cinic acid (0.005%), ethanol (0.01%), and sucrose 
(0.05% ). 

These experiments show that the preparation of a 
substitute for soy sauce is a very promising way of using 
chlorella cells. 


TASTE OF OTHER UNICELLULAR ALGAE 


A few experiments conducted with dried powder of 
Chlorella pyrenoidosa, Emerson’s strain, showed that it 
tastes almost exactly the same as the strain of C. ellip- 
soidea we have used. We also found that dried materials 
of scenedesmus, chlorococcum, and even a sea-water 
alga, Dunaliella salina, taste almost the same as chlorella. 
It may well be expected that the methods used with 
chlorella may also be applied successfully to these dif- 
ferent kinds of unicellular algae. 


SUMMARY 


Dried powder of chlorella cells shows a taste and 
flavor similar to those of powdered green tea and pow- 
dered dry “aonori,” a seaweed (Enteromorpha com- 
pressa) commonly used as a seasoning in Japanese 
cookery. It was found that the algal powder can be 
added to various kinds of food, both Western and 
Japanese, giving them an agreeable taste and appear- 
ance and increasing their protein, fat, and vitamin con 
tent. An attempt at extracting a “tofu’’-like material 
from chlorella cells failed, but by hydrolysis of algal 
powder a solution was obtained which may be used as 
a substitute for soy sauce. 
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The Optimal Harvest Time of Pea Canning and Freezing Crops 
in New York State. I. The Definition of Optimal Harvest Time 


R. S. MITCHELL anp L. 


Division of Food Preservation and Transport, Commonwealth Scientific and Industrial 


Investigations of maturing pea crops suggest that 
the greatest yield of first quality freezing peas coin- 
cides with a Maturometer Index value of 195. This 
Index is the reading of a representative ungraded 
sample of peas on the Maturometer, an instrument for 
the rapid determination of maturity, developed in 
Australia. The result for canning peas was inconclu- 
sive, but when considered in the light of previous 
work, a Maturometer Index value of 250 is probably 
a close approximation to the optimal harvest time. 
Both values were determined by an analysis of daily 
yields from randomized plots harvested during the last 
eight to ten days of the maturation period, and from 
an analysis of records for acceptability of canned and 
frozen samples presented to a taste panel. Further in- 
vestigation is desirable to confirm the validity of these 
conclusions. 


Investigations of the behavior of pea canning crops 
during the immediate preharvest period were carried 
out by Lynch and Mitchell (7, 2) over a number of 
seasons in Australia, and the conclusion was reached 
that the optimal harvest time (O.H.T.) could be defined 
as the point in crop development which coincided with 
greatest yield of first quality peas. First quality peas 
were also defined by a series of taste tests as those lying 
within the 11 and 16% alcohol insoluble solids limits. 
This stage of maturity in canning peas was indicated 
by a Maturometer Index (M.I.) value of 250, this 
value being the reading on the Maturometer scale of 
an ungraded representative sample from which peas 
smaller than size grade 2 have been removed. 

With the possible exception of the Pacific North 
west area, climatic conditions for the growth of process 
ing pea crops in America differ so greatly from those 
prevailing in Australia, that the possibility of differ- 
ences in the general behavior pattern of maturing crops 
in the two countries is evident. An invitation was 
consequently extended to Australian workers by the 
New York State Agricultural Experiment Station to 
demonstrate their techniques with crops grown in the 
Geneva area of New York State. This paper presents 
the results of the Geneva investigation, which was con- 
ducted during the 1953 pea season. For convenience, 
results are expressed in relation to the O.H.T. deter- 
mined for Australia. This procedure does not assume 
that an identical O.H.1 
\merica. 


is necessarily applicable in 


EXPERIMENTAL PROCEDURE 


An ¢ Xp rimental area of one acre was sown each to J homas 


Laxton and to Perfection peas. The soil was an Ovid silt loam 
(pH 6.5), the seeding rate was 3.9 bushels per acre, and 580 Ibs 
of 10-10-10 fertilizer was drilled in previous to planting. A 


(Manuscript received October 17, 1953) 


Research Organization, Homebush, Australia 


uniform area within the Laxton crop was divided into 10 blocks, 
each of which was further subdivided into 14 plots of size 91 in, 
by 70 in., and provision was made for 14 in. of guard row 
between plots The Perfection crop was divided into 6 blocks, 
each containing 14 plots of size 161 in. by 126 in, with 14 in. 


guard rows 

rhe vines from 10 plots selected at random in the Laxton 
crop were harvested daily by hand and bulked. Vines were 
similarly harvested from the Perfection crop, but the product 
of each of the six plots was individually treated in subsequent 
operations. 

Vines from each experiment were weighed to the nearest 1 Ib. 
They were passed through a commercial viner at controlled 
beater speeds varying from 150 to 160 r.p.m. to avoid excessive 
damage, with resultant loss of peas through splitting and undue 
effect on Maturometer readings as demonstrated by Moyer, 
Lynch and Mitchell (4 

Peas recovered from the viner were treated in a dry cleaner, 
and peas smaller than size grade 2 were removed in a vibratory 
screen and weighed for total yield. Weights of individual size 
grades were recorded after further screening 

Ungraded and graded pea samples were submitted for Ma 
turometer determination, the former being recorded as 
Maturometer Index (M.I.), and the latter as Maturometer 
value. In all cases the mean of 4 separate readings was re- 
corded. When sufficient peas were available, samples were also 
tested in duplicate by Tenderometer 

Within cach size grade 100 peas were weighed in duplicate to 
0.1 g., to enable conversion of pea yields by weight to numerical 
values. 

The unused portions of the Thomas Laxton and Perfection 
plantings were mechanically harvested in strips daily, to provide 
peas in bulk for freezing or canning, for alcohol insoluble solids 
(A.1.S.) determinations, and for submission to taste tests 
Phese peas were tested by Maturometer, and processed un 
graded and graded for freezing, and graded for canning 

A range of 12 sampk f frozen peas from 9.3 to 18.9% 
\. 1.8. was submitted to the taste panel in two series, in each 
of which the samples differed from each other progressively by 
approximately 2% A.1.S. Sample presentation was in the form 
of a latin square, using 6 A. 1. S. levels and 6 sittings, the order 
of presentation being such that any one level of A.I.S. fol 
lowed any other level on not more than one occasion, The 
canned peas taste test was similar in design, using five A. LS 


levels in the range 9.3 to 14.4%, and 5 orders of presentation 
The taste panel consisted of 16 members, but some of these 
were unable to attend regularly. Numbers of tasters in the 
final analysis therefore varied from 12 to 14 
primarily for personal 
Ihe panel 


was asked to avoid interrelation in the judgment of canned and 


lasters were 
requested to score in the range l to 
acceptability, 1 being rated as low and 5 as high 


frozen samples 


RESULTS 


Gsross vine weights are giv in lable ] th the exclusion ot 
those which were affected by rau \ imalysis of variance oft 
the Perfection crop data showed an absence of significance of 
yields with time, the variance ratio being 1.22, An inspection 
of the records for Thomas Laxton suggests that the result wa 
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Vea yields for Thomas Laxton are shown in Table 2. The 
following >ighly significant linear regression was derived for 
change in total yield (lb./ac.) CY) with time (D) in days from 
>. H. T. Before O. H. T., D is negative. 


437.73 D + 3436 S. E. of Estimate 111.8 


An analysis of variance of total yield of the Perfection crop 
to 2 days beyond O. H. T. (Table 3) showed a high degree of 
significance between days, and an absence of significance between 
blocks. The following regression was obtained for change in 
total yield (Ib./ac.) with time in days from O. H. T.: 


\ 450.74 D + 340 S. E. of Estimate 220.0 


When analyzed statistically, all size grades in both crops 
were found to give highly significant regressions for yields with 
time, but in the case of size grade 2 a small but significant un 
explained variation remained beyond the quintic regression. 

Maturometer Index determinations and Maturometer values 
for both crops are set out in Tables 4 and 5. Quadratic regres- 
sions for change in M. 1. of Thomas Laxton with time in days 
from O.H.T (D), where D is negative before O. H. T., are 
as follows 

M.I 250 + 43.4 D + 3.145 D* 
S. k. of Estimate +17.08 


The regression for Perfection variety is: 


250 + 40.7 D 4+ 3.231 D* 
I al estimate +23 42 


When graphed to coincide at M.L. 250 these regressions do not 
differ significantly 

Fenderometer readings for both crops are shown in Tables 6 
and 7. Records are incomplete because of shortage of raw 
material 

Weights of 100 peas in each size grade are given for Thomas 
Laxton and Perfection in Tables 8 and 9 respectively. These 
weights were used to convert pea yields of size grades shown in 
lables 2 and 3 to pea numbers, which were combined with 
Maturometer values of size grades in Tables 4 and 5 for the 
estimation of a weighted mean Maturometer Index. Calculated 
values of this factor are presented together with experimentally 
determined values im Tables 4 and § 


TABLE 1 
Gross vine weights 


Thomas Laxton Pertection 
th. per plot Ib. per acre Ib. per plot Ib. per acre 


18500 


1750 
7 
15800 
y 15800 
18.1 5. 13900 
17.6 17400 5 Slow 
18.8 | 14800 


' Vines wet due to rain 
Nearest day to O. HT 


TABLE 2 
Pea yield (lb. per acre), Thomas Laxton 


Size Grades 
Days to ‘ Total 
ont 


tag 
810 
1431 
1480) 
1404 


TABLE 3 


Mean pea yield (ib. per acre). Perfection 


Days t Size Grades 


54 74 66 
125 737 301 22 
131 858 415 31 

RRO RU? 103 

62 874 1207 
117 690 1549 606 

18 448 1561 1243 

5 $62 1515 1384 


' Insufficient vield for size grade determination 


TABLE 4 


Maturometer values of size grades. Thomas Laxton 


Size Grades 


123 * 
140 (149 

147 186 

150 187 04 

136 «64176 31 

150 186 227 40 
158 10 65 76 
48 294 
225 373 405 


190) 44? 


103 
116 
121 
137 
144 
179 
240 
313 
352 


'Caleulated weighted mean from Maturometer values and numbers 


peas in size grades 
** Insufficient yield for Maturometer determination 


TABLE 5 
Mean Maturometer values of size grades. 


Da A Size Grades 
ays te 


Will 

7 

159 


Perfection 


'Caleulated weighted mean from Maturometer values and 1 


as in size grades 
* Insufficient vield for Maturometer determination 


‘TABLE 6 
Tenderometer values of size grades. Thomas Laxton 


Size Grades 
Days to Size Grace 


Mean Tenderometer values of size grades. 
Mean tenderometer values of size grades. 


Days to Size Grades 


rumbers 


Ungraded 


142 


Perfection 
Perfection 


Ungraded 


lota 
a: > 
1185 
1 14 
, 1901 
1 18 
138 4 341 
ee 42 221 13 3511 
M.I 
M.I 
(cale.) 
7 
6 
5 128 
138 
; 144 
lo4 
aa 1 
+ if 
<. 
wag 
6 119 154 118 
120 145 218 144 153 
; 132 186 237 16 
125 15) 247 ee 169 
129 159 209 19¢ 
145 187 751 312 17 
196 222 269 322 79 
Days te 
7 18.7 
6 
18.1 
O 4 5 6 7 
7 74 72 
4 6 7% 5 
> ; 77 RS 9 
“4 1 13 126 lio i44 141 
ae }.2 126 138 145 15 = 
85 182 13 113 
6 o8 15 613 6 
5 +8 485 73 1127 5 
a ‘ 68 454 654 1492 4 
43 R51 4 2236 96 88 
316 734 11 498 93 94 
4 179 653 6 971 ! 80 99 
0 109 710 65 3494 0 171 130 115 
66 422 147 3752 +1 1271 132 145 13 
ate 6 4287 +2 129 145 156 16 143 
| 


OPTIMAL HARVEST TIME OF 


Agreement between M.I. found by these two methods is 
remarkably close as for each pair 4 separate series of measure 
ments are required, viz., measured M. 1., Maturometer readings 
of each size grade, weight of each size grade, and weight of 
100 peas. This agreement shows that in testing a mixed sample 
each pea, irrespective of size and maturity, contributes to the 
Maturometer reading, which is, therefore, the sum of the maturi 
ties of all the peas. The M.I. thus expresses the average 


maturity of the crop provided sampling is adequate 


TABLE 8 
Mean weight (g.) of 100 peas in size grades. Thomas Laxton 


Size Grades 


Days to 

O.H. 1 4 4 5 6 7 
7 8 41.1 
6 6.4 l 41.1 
5 ~ 341 $3.2 53.4 
4 > 42.7 53.8 61.1 
8.7 34.6 44.7 55.1 64 64.9 
4 5 6 43.0 55.4 6 69.0 
5.0 45.3 56.6 67.3 4.8 
28.2 46.0 56 68.0) 69 
+1 5.7 33.7 45.3 58.6 0.7 R01 
1.8 45.2 58.5 69.6 75.7 

TABLE 9 


Mean weight (g.) of 100 peas in size grades. Perfection 


Size Grades 


Days to 

Oo. ) ; 5 6 
5 4 
; 6.0) 1 45.8 
an 32.3 47 
3.8 41.6 40.2 47.8 52.6 
4.2 0.2 48.1 54.4 
4 4.5 $1.1 $9.7 $7.2 
A series of correlations for Maturometer and A.1.5S., Ma 


turometer and Tenderometer, and Tenderometer and A. 1. S. was 
coefficient for all values of Ma 


obtained. The correlation 
from both crops was 


turometer (M) and Tenderometer (T) 
r $0.97 (258 pairs of observations). The corresponding re 
gression equation Was 
T 0.27 M + 50 S. E. of Estimate 5.9 

The correlation coefficient for Maturometer and Tenderometer 
values of Laxton peas was ft +0.96, and for Perfection peas 
a correlation r 0.98 was obtained. These were derived from 
112 and 146 pairs of observations, respectively. 

When Maturometer readings were related to A. 1. S. of Lax 
ton peas the correlation r 40.97 (57 pairs) was obtained, and 
the regression equation was 


M 23.5 A. LS. (frozen) 86 
S. FE. of Estimate 4.4 


The remaining correlations were: 


Tenderometer and A. 1. S. (frozen) 


r +0.91 (47 pairs) 


Tenderometer and A. 1. S. (canned) 
r +-(0).96 (16 pairs) 


Maturometer and A. |. S. (canned) 
r +0.91 (21 pairs) 


Taste test results for Thomas Laxton peas showed very high 
S. levels with a marked downward trend 
in acceptance at about 14.5%. There was no indication from 
combined scores of the recognition of immaturity as a limiting 
factor in acceptance, Taste tests with Perfection peas showed 
significance for A. I. S. levels, order of 
and the interaction of tasters and A.I.S 
tests, sittings proved to be non-significant at the 
this factor was highly significant in the other 


significance for A. I 


presentation, tasters, 
In one of the 
5% level, but 


levels 


NEW YORK STATE PEAS. | iS5 


Data from pea yields and taste tests of Laxton peas were 


used for the development of the yield summation graph shown 


The graph illustrates the quantitative relationships 


in Figure 1 
and to total yield for 


grades to each other 


of yields of size 
Superimposed on the graph in terms 


successive daily harvests 


Total 
2,345.6 
if 
ze 
of A 
3000 
Upper Limit 
2 
; ‘ 
Sines 
MON 
+» 
1000 ++ A. (Heesing) 
4 + Sines 2.3.4 
+ 4 3 2 +! +2 


DAYS TO MATURITY 


Figure 1. Yield summation graph. Laxton peas. 


and lower quality limits for canned peas 


of yield are the upper 
and these indicate, by the 


as determined from Australian work 


vertical interval between them, good agreement with the pre 
determined M. 1. 250 value for the O. H.T. The upper quality 
Jimit line determined tor trozen peas at the 14.5% A.1. 5S. level 
from the New York investigation is also shown, Figure 2 ts 
4000 
Total Yield 
oS 
$ 2.3.45 
* Upper Limit 
| 
z 
1000 +-+ A ¢ 
| 
Sises 2,3 
q Lower Limit 
canning) 
5 4 2 +! 
Days TO maTuRITY 
Figure 2. Yield summation graph. Perfection peas. 


the yield summation graph for the Perfection crop, and because 


of the inconclusive nature of the taste tests at Geneva, the upper 
and lower quality limit lines from Australian work only are 
shown 
DISCUSSION 
The general developmental pattern of maturing 


Thomas Laxton and Perfection peas in New York State 
was essentially similar to that previously obtained (7, 6}. 
Reference to Figures 1 and 2 show daily yield transfor 
mations in size grades, and ‘the functional linearity of 


total yield with time. The superimposed quality limit 


lines applicable from Australia taste tests with canned 
peas indicated that greatest yield of first quality peas 
occurred a fraction of a day beyond M. I, 250 

Changes in M. 1. with time were found in Australia 
to be linear, being of the order of 20 Ibs. increase in the 
Maturometer reading per day, except in a few isolated 
when accelerated maturation rates were thought 


Both « rops investi 


Cases 


to be caused by plant injury (3) 


if 
roy 
| 
A 
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gated at Geneva gave overall increases in rate of ma- 
turation well above the values previously determined 
for normal crops. This aberrant behavior could be 
explained by extensive root rot infection which was 
present in the crops studied. The maturation rate took 
the form of a quadratic regression with small daily 
increases in the less mature stages rising to about 40 Ibs. 
as the crops approached M. I. 250. 

Tenderometer studies were undertaken when suffi- 
cient raw material was available, in order to compare 
the performance of Tenderometer and Maturometer, 
and to assess their individual relationships with A. L. S. 
values of comparable samples. A complete series was 
obtained for Tenderometer values of ungraded Laxton 
peas but not for Perfection. Because of omissions in 
records of size grades for both crops, it was not possible 
to calculate a weighted mean of ungraded samples for 
comparison with experimentally determined Tender- 
ometer values. 

The relationships of various measures of pea ma- 
turity to each other were determined in Australia by 
Lynch and Mitchell (7). Work at Geneva emphasized 
the consistently high correlations which were obtained, 
when due regard was given to the preparation of the 
sample for physical or chemical determination. 

Regression equations for Tenderometer and A. I. S. 
(frozen and canned), and for Maturometer and A. I. S. 
(canned) were not quoted under the section on results, 
because there were not enough observations to consti- 
tute adequate samples over the full range of crop 
maturities, 

The absence of significant change of gross vine 
weights with time confirmed the earlier conclusion that 
adequate sampling of a crop of peas on any immediate 
preharvest day can provide useful data with respect to 
transport and viner loads. The results may be inter- 
preted as indicating that loss in net weight of vines is 
counterbalanced by increase in weight of peas and pods. 

Further confirmation was given by Geneva investiga- 
tions of the linear function of total yield with time to 
one day beyond ©. H. T. 

Results of taste tests with frozen Thomas Laxton 
peas provided an upper limit of first quality correspond- 
ing to 14.5% A.I.S. (frozen), which is equivalent to 
a Maturometer value of 254. No lower limit involving 
recognition of immaturity was detectable, and the total 
area below the upper limit line in Figure 1 may there- 
fore be regarded as constituting first quality peas for 
freezing purposes. For comparison the 11 and 16% 
A. LS. limits for first quality canned peas which were 
determined from Australian work are also shown in 
the graph. The deviation of the value for frozen peas 
from these limits was not unexpected. 

Figure 1 shows that the greatest yield of first quality 
Laxton peas occurred 1.3 days before the O. H. T. re- 
corded in Table 2. This point corresponded with an 
M. 1. value of 195 ot he day of harvest, which was 
equivalent to 12% A.1.S. (frozen). The value for 
lenderometer reading was 95. From Table 2 and 


Figure 1 the calculated yield of first quality peas at M. I. 
195 was 2700 lbs. per acre, and the gross yield was 2810 
Ibs. per acre. 

Taste test results with Perfection peas failed to show 
distinct differences between A.I.5S. levels, and these 
were found to be of no greater importance than the 
order in which the samples were presented. It is possi- 
ble that the expressed preference of tasters for frozen 
as compared with canned peas may have influenced this 
result. The limited range of maturity in the samples 
presented was apparently the most important contribu- 
tory factor. The exclusion of older peas from the test 
indicated that, while the result was inconclusive, the 
upper limit for first quality was not attained. This 
suggested that the upper limit of 16% A.I.5S. from 
Australian tests would not differ greatly from local 
standards for acceptance. As in the case of Laxton peas, 
no lower limit of first quality was demonstrated by the 
tasters. Pending further clarification, therefore, the 
greatest yield of first quality peas could be considered 
on the basis of the 16% upper limit line to occur 0.9 
days after the O. H. T. indicated in Table 3. This point 
corresponds with M. I. 260 which is slightly higher than 
the M. I. 250 value at O. H. T. determined under Aus- 
tralian conditions. The total yield of Perfection peas 
at M. |. 260 was 3247 lbs. per acre and the yield of first 
quality peas was 3220 lbs. per acre. 


SUMMARY 

The technique of investigation of pea processing 
crops developed in Australia was found to be suitable 
without modification for the work at Geneva. Matura- 
tion rate was considerably greater in the crops studied. 
Whereas the M. I. relation with time was found pre- 
viously to be essentially linear, a quadratic curve for 
this relationship was derived from the results of the 
New York State investigation. 

A tentative O. H.T. at M.1. 195 was obtained for 
Thomas Laxton peas which are grown as a freezing 
variety, while the tentative value for Perfection peas 
grown for canning was M. |. 260, These confirmed that 
freezing peas should be harvested at a less mature stage 
than canning varieties, but because of the rapid daily 
increase in yield over the last preharvest period, data 
contained in Tables 2 and 3 demonstrate the need to 
harvest as closely as possible to the O. H. T. In order 
to do so it is necessary to adopt a precise method of pre- 
diction of O. H. T., and this subject will be presented 
in Part 2 of this contribution. 
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in New York State. 


II. The Short Term Prediction of 


Optimal Harvest Time 
R.S. MITCHELL anpb L. J. LYNCH 


Division of Food Preservation and Transport, Commonwealth Scientific and /ndustrial 
Research Organisation, Homebush, Australia 


(Manuscript received October 17, 1953) 


The short term prediction of optimal harvest time 
of canning and freezing pea crops is based on the abil- 
ity to assess the maturity of a crop at any preharvest 
stage, a knowledge of the best time to harvest, and 
precise information with respect to the maturation 
rate. Using basic data presented in the first part of 
this contribution, harvest predictions were made on 
six crops grown at Geneva, N. Y. Results showed that 
the prediction method can be successfully applied to 
the field control of commercial pea crops. 


Several useful long term procedures for the prediction 
of the time of harvest of pea crops have been developed, 
chiefly for the purpose of regulating plantings for the 
avoidance of gluts at harvest. No corresponding accu- 
rate method for the short term prediction of the harvest 
time has been evolved, in America, though the heat unit 
system with and without modification has been used for 
this purpose. In the first paper in this series (3) the 
optimal harvest time (QO. H.T.) based upon the point 
in crop development corresponding to greatest yield of 
first quality peas, was derived from a study of daily 
yields and an analysis of taste tests of a maturity range 
of canned and frozen samples. The use of the Matu- 
rometer Index (M.I.) of an ungraded representative 
sample of peas was shown also, to indicate the maturity 
of a crop as a whole, by reason of its close agreement 
with a weighted mean value derived from the Ma- 
turometer readings and numbers of peas in constituent 
size grades of the same sample. The earlier paper also 
showed that a very highly significant quadratic regres- 
sion could be obtained for the rate of change of M. I. 
under the conditions of the experiment. These results 
are similar to those previously obtained (1, 2), except 
that under Australian conditions the rate of change in 
most cases was found to be essentially linear. The few 
crops found to conform in Australia with the quadratic 
curve were subject to injury, and formed the initial 
basis for the tentative conclusion that maturation rate 
in many American pea crops is accelerated by the 
presence of one or more of the organisms responsible 
for root rot, and in some areas by the occurrence of pea 
virus. 

Six crops were used for the prediction of O. H. T. at 
Geneva, N. Y. and the results of these investigations are 
presented in this paper. 


EXPERIMENTAL PROCEDURE 


Crops were sampled for prediction of O. H. T. by hand pull- 
ing all the vines in an approximate area of one square yard at 
each of 4 points equally spaced along the longest dimension of 
the field. The bulked vines were fed into a viner operating at a 
closely controlled speed (3), and the vined peas were dry cleaned 
Peas smaller than size grade 2 were removed in a vibratory 
screen, and the mean of 4 Maturometer determinations on the 
well mixed sample was recorded as the M. I. 


The 4-point sample procedure is convenient in practice, but 
nevertheless involves a field sampling error of some magnitude, 
The practice was therefore adopted of averaging the M. IL. values 
on successive days to reduce the error of the sample. This 
running mean was restricted to three days to retain the sensi- 
tivity of the sampling procedure to current changes in weather. 
The 4-point and 3-day mean method of prediction was shown 
to operate satisfactorily over a wide range of crops tested in 
Australia (J, 2). Prediction of O. H. T. at Geneva was based 
on M. 1. 250 for all crops, and recorded data were later used 
for prediction of the M. 1. 195 endpoint 

Five crops were grown at the Canning Crops Farm and one 
at the Heinzman Farm of the Geneva Experiment Station, and 
the varieties tested were Thomas Laxton, Shoshone and Per- 
fection. One Perfection crop was subdivided into nitrogen and 
no nitrogen treatments, to assess the reputed ability of nitrog- 
enous fertilizer to retard maturation rate. 

A standard crop prediction chart is shown in detail in 
Table 1. 


TABLE 1 
Crop prediction chart. Thomas Laxton 
Date of M. I Days to Harvest 
Sample Mean O.H Prediction 
6 RY 8.0 6/28 /53 
6 ; 10 7 6/28/53 
6 /22/53 116 103 6/28 /53 
6 ; 121 113 4.5 6/28 /53 
6/24/53 137 125 3 6/28 /53 
( 53 144 134 ) 6/28/53 
6/26/53 162 148 ! 6/28 /53 
6 /27/53 179 162 1.5 6/28 /53 
M.I. at harvest Actual 240 


Predicted 232 


Predictions were based on the following mean quadratic re- 
gression equation, which was derived from the separate quad- 
ratic regressions for M. 1. change with time in days (D) from 
O.H.T. quoted in Part I of this paper. Before the O.H., T. 
D is negative 

M. I. 250 + 42.1 D + 3.19 D* 

The curve representing this formula may be graphed and 
the number of days to O.H.T. for any M.1. read directly 
from it. However, for convenience, predictions were calculated 
in practice from the following sliding M.I. scale, which was 
derived from the quadratic regression 


Mean M.I Daily M. 1 
Crop Value Prediction Value 
81-100 20.0 
101-110 22.5 
111-120 25.0 
121-130 27.5 
131-140 30.0 
141-150 32.5 
151-230 35.0 
230-250 40.0 


When the M. 1. used is the mean of two or three successive 
days’ readings, it obviously applies to the mid-point in time 
and the prediction must be adjusted accordingly. For the first 
three days’ M.I. mean value for the crop shown in Table 1, 
the following predictions are calculated from the sliding scale. 

250 BY 


M. I. mean 89. 8.05 days to O. H. T. since one 


A) 
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day's observation only is contained in the M.1L, mean no time 
adjustment is necessary 


M.1. mean 96 0.5 day to O. H. T. since 


two days’ observations are contained in the M. L. mean 


50) 103 


M. 1. mean 103. — 


1.0 days to O.H.T 


since three days’ observations are contained in the M. |. mean. 
The following general formula may be used for calculation 
of days from ©. H. T 


M.1 
D 
kk 
Where D days 
M M. |. mean 
number of days’ readings in M. lL. mean 
appropriate M.1. prediction value from sliding 


scale 


RESULTS 
, 


Details of the 6 crops studied are summarized in Table 2 
including the relationship between actual and predicted M. I. 
values at harvest. The second Laxton crop showed a deviation 
of 36 in M.L. value from the final figure predicted. This dif- 
ference was equivalent to —0.9 day error in prediction. 

In the 5 remaining crops the errors expressed in days were 
respectively —0.2, —-04, +0.1, +04, and +0.2 

The analysis of data from maturing Thomas Laxton crops 
at Geneva when combined with the results of taste tests of the 
frozen samples indicated that the greatest yield of first quality 
peas occurred at M. 1. 195. Since all 6 crops were amenable for 
prediction to M. 1. 250 by the same sliding scale, they were all 
tested to M. 1. 195 by the selection of the appropriate section 
of the mean quadratic equation for change in M. 1. with time. 
The following sliding scale was used for this purpose : 


Daily M. I 


Mean M.! 
Prediction Value 


Crop Value 
81-120 15 
121-195 20 


Results of prediction to M. 1. 195 are also given in Table 2. 

The Perfection (nitrogen) crop showed a deviation of 24 in 
M. 1. value from the final figure predicted, and this was equiva- 
lent to an error of —1.2 days in prediction on the basis of the 
sliding scale. When calculated from the quadratic regression 
the error was —-0.6 day. The errors of prediction in the 5 re- 
maining crops were +04, +01, 0.4, +0.3, and +04 re- 
spectively. 


DISCUSSION 

Data from prediction tests showed that despite an 
accelerated maturation rate in crops at Geneva, as com 
pared with those previously experienced, they were 
nevertheless capable of prediction within practical limits. 
There was some evidence of retardation of maturation 
due to nitrogenous fertilizer, though the rate of matura- 
tion over the final preharvest period did not appear to 
be affected. The sliding scales used for prediction at 
M. 1. 250 and M. 1. 195 are tentative only, in view of 
the very small numbers of observations included in this 
investigation. It is possible also that maturation rate 
may differ in different pea growing areas and in other 
seasons, or with differences in the type and quantity of 
root rot infection. There is, however, significance in the 
fact that injured crops in Australia and Geneva both 
conform with the quadratic regression for maturation 
rate ; this suggests that differences in the degree of in- 
jury may not seriously affect the procedure for the 
practical prediction of commercial crops. Further in- 
vestigation is indicated to obtain confirmation of this 
point. 

SUMMARY 

The approximate mean errors of prediction of a num- 
ber of crops based on harvest at M. 1. 250 and M. I. 195 
were, respectively, 0.3 and 0.5 day. These errors are 
well within the practical limits of factory operation. 
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TABLE 2 
Summarized results of six crop predictions 


Perfection 
Laxton Laxton (nitrogen) 


Days to Days to Days to 
MI MI 
Mean M1 Mean M.1I 


195 250 


128 44 
2.6 
lo4 1.5 
196 


las 7.2 
116 5 
4.5 
147 4 

179 

+ 
Prediction to M 
Actual 240 
Predicted 242 
Prediction to M. 1. 195 
Actual 179 
Predicted 188 


' Harvest next day 


M.1.\M.1. Mean) M.1. M.1 


rfection 
(no nitrogen) 


Shoshone Perfection 


Days to Days to Days to 
M.I M.I 

Mean M.1 M.1. Mean! M.1 Mean M.! 

Su 195 5 250 195 

109 19 5 5 118 118 

107 124 121 

113 5) 144 129 

126 2 160 143 

148 2 163 156 

167 188 167 


5.1 
4.4 
2.3 


3 
! 
4 
3 
7 


we 
+ 
‘un 
gg 
M.1 
1) 133 133 3.9 3.1) 128 3.3) 132 
1) 140 1.2 2.8} 172 1.7! 184 
1) 169 1s” 1.2" 0.5" 196 
4 
188 168 24 238 
274 282 
os 74 282 238 222 230 
38 266 241 237 237 
188 224 19% 182 188 
Ay 190 204 188 188 196 
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Observations on rate and extent of in-package des- 
iccation of 5 dehydrated vegetables at temperatures of 
75°, 100°, and 120° F. (24°, 38°, and 49° C.) are re- 
ported. Increases in rates of desiccation of approxi- 
mately 2- to 3-fold per 18° F. (10° C.) of temperature 
increase were found. The implications of the results 
obtained are discussed. 


A companion paper (3) presents the results of a large- 
scale study of the effectiveness of in-package desiccation 
(IPD) in maintaining the quality of dehydrated vege- 
tables during storage. This paper is concerned with the 
rate and extent of desiccation in that study. Fairly 
extensive desiccation before exposure to elevated. stor- 
age temperature will usually be necessary if maximum 
protection is to be obtained from in-package desiccation, 
The data here shown may be of value where applications 
of in-package desiccation—for either civilian or military 
use—are contemplated. The experimental conditions 
are described in the companion paper (3) 


RESULTS 


and 3 show the course of desiccation of the 


Figures 1, 2, 
dehydrated white potato, cabbage, and carrot, respectively, in 
cans of approximately 444-inch height. The samples had been 
held at 75° F. (24° C.) for 21 to 25 days before transfer of 
Points on the graphs 


some of them to higher temperature. 
for dupli- 


represent average moisture contents as determined 
cate packages. The moisture contents were deterniined by the 
method of Makower, Chastain, and Nielsen (4) and are ex- 
pressed on a moisture-free basis (MFB) 

Effect of temperature. It is evident that storage tempera- 
ture has considerable effect on the rate of desiccation and also 
on the extent of desiccation attainable within periods up to 5 
months. Data on the effect of temperature are given in Table 1, 
which shows number of days required for given changes in 
moisture content. These values were read from plots such as 
those in Figures 1 to 3. Plots of the logarithms of these time 
values vs. the reciprocal of the absolute temperature are approxi- 
mately straight lines; from these lines it is estimated that the 
rate of desiccation is increased approximately 2.1- to 3.2-fold by 
a temperature increase of 18° F. (10° C.). Knowledge of this 
temperature coefficient is important in conjunction with that for 
the browning reaction as an aid in planning time-temperature 
conditions for the storage of dehydrated vegetables 

Variation with kind of vegetable. Desiccation of the dehy- 
drated carrot (Figure 3) was much slower than that of white 
potato and cabbage (Figures 1 and 2). This low rate of desicca- 
tion is responsible for the fact that the full-dice carrot used in 
these studies received less protection against brownmg than did 
the other vegetables (3). The slow and incomplete desiccation 
of the carrot was not due to insufficient desiccant, since the 
desiccant samples removed from sample cans after storage had 
substantial remaining capacity to absorb moisture. Slow desicca 
tion was found with a second lot of dehydrated carrot, in this 


instance of half-dice size (4 x 4 x “4g-inch before dehydration ). 
Effect of container size. Figure 4 shows the course of in- 
package desiccation in dehydrated white potato half-dice packed 
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Observations on Rate of In-Package Desiccation 


Ilhany, California 
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WHITE POTATO 
211 x 414 CANS 


DAYS OF STORAGE 


Figure 1. Course of 
white potato (34” x 3%” x 
cans (47%-inch height). 


50 100 150 


in-package desiccation of dehydrated 
“ie” before dehydration) in 211 x 414 


CABBAGE 
3.0r 401 * (411 CANS 
ao 
= 20+ 
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Figure 2. Course of 


sulfited cabbage in 401 x 411 cans (4'!-inch height). 
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in 5-gallon cans (13.75-inch height) with the desiccant package 
at the bottom of the container. In this instance the amount of 
calcium oxide desiccant used was only 14% of the weight of 
the dehydrated potatoes as compared to 21% in the experiment 


CARROT 
* 414 CANS 


PERCENT H,O (MF.B) 


50 100 150 


DAYS OF STORAGE 


Figure 3. Course of in-package desiccation of dehydrated 
carrot (4%%”" x 4%” x %” before dehydration) in 211 x 414 cans 
(4%-inch height). 


represented in Figure 1; also the 5-gallon cans were opened 
several times and the contents mixed for sampling ; hence com- 
parison of Figures 1 and 4 will be approximate only. Compari- 
son does show, however, that desiccation was much slower in 
the 5-gallon cans. Recent results show that this disparity in 
rates of desiccation could be greatly reduced by placing the 
lesiccant at the center of the 5-gallon cans, or by placing the 
‘same amount of desiccant, divided into 2 packets, at the one- 
quarter and three-quarter points within the cans. 


TABLE 1 


Effect of temperature on rate of in-package desiccation of 
dehydrated vegetables in cans of 43-inch height 


Approximate 


Vegetable 


White 
Potato 


Sweet 
Potato 


Carrot 


Storage 
temperature 


Change in 
moisture 
content 


%, MFR 


Time required 
for given 
motsture 

change 


Days 
160 


effect of 
10° C 
(18° F.) 
temperacure 
change * 


'Caleulated as the number of days for the given moisture change at 
19° C. divided by the number of days for the same moisture change at 
49° C., using data from plots of the logarithm of the time required ws. the 
reciprocal of the absolute temperature 


WHITE POTATO 
5-GALLON CANS 


PERCENT H,O (MFB) 


DAYS OF STORAGE 


Figure 4. Course of in-package desiccation of dehydrated 
white potato (34” x 4%” x “4,4” before dehydration) in 5-gallon 
cans (13%4-inch height), with the desiccant at the bottom of 
the cans. 


DISCUSSION 


Substantial protection against nonenzymz’‘c brown- 
ing is afforded dehydrated vegetables by in-package 
desiccation even when they are placed at elevated tem- 
perature immediately after packaging, particularly if the 
packaging conditions favor rapid desiccation. How- 
ever, the rate of browning was found to increase ap- 
proximately 5- to 8-fold per 18° F. (10° C.) of tem- 
perature increase (1, 2), while (as reported above) the 
rate of desiccation is increased only about 2- to 3-fold 
by this temperature rise. Hence best protection against 
browning will be obtained if the product is protected 
against excessive temperatures until a substantial part 
of the desiccation has occurred. 

Comparison of the temperature coefficients of brown- 
ing and of desiccation might at first seem to indicate that 
for the period immediately following packaging the 
product would most favorably be held at the lowest 
possible temperature. However, the lower the tempera- 
ture, the longer will be the time required to achieve a 
given degree of desiccation. For most products a wide 
range of initial storage temperatures will be suitable, 
but from the standpoint of minimizing the time required 
for a given degree of desiccation a practical “optimum” 
temperature will exist. This will be the highest tem- 
perature at which the desired degree of desiccation can 
be reached without significant browning or other de- 
teriorative change. This optimum temperature will in 
most cases be in the neighborhood of ordinary room 
temperature or a little higher, but it will vary with 
product and with the type of packaging. It will be 
increased if conditions require adjustment for more 
rapid desiccation. 

It should be stated that the temperature coefficients 
of desiccation reported here are for dehydrated vege- 
tables in piece form and in the moisture ranges of im- 
portance for the commodities studied ; it is possible that 
substantially different temperature coefficients would be 
obtained for the desiccation of other products, e.g., 
orange juice powder, for which lower final moisture 
levels must be reached. 


7] 
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Inspection of the curves in Figures 1 to 4 shows that 
the rate of desiccation decreases with decreasing mois- 
ture content. A forthcoming paper pertains to the rate 
of desiccation as a function of moisture content and 
other factors. 


SUMMARY AND CONCLUSIONS 

The rates of in-package desiccation of white potato, 
sweet potato, cabbage, carrot, and beet increase ap- 
proximately 2- to 3-fold per 18° F. (10° C.) of tempera- 
ture increase. 

Desiccation of carrot was much slower than that of 
the other dehydrated vegetables studied. 

The container size has a marked effect on rate of 
desiccation for those instances in which the desiccant is 
located at one end of the container. However, the rate 
of desiccation in large containers (e.g., 5-gallon cans) 


Research activities during the last 12 years have 
aroused considerable interest in the possibilities of food 
sterilization by ionizing irradiation. This extensive 
research has been prompted, to a great extent, by the 
several advantages which this type of sterilization would 
offer to food processors over heat sterilization. Any 
damage or destruction caused by heating the product 
would be eliminated in radiation sterilization, as the 
dosage necessary for complete sterilization of a product 
produces a temperature rise usually not over 10° F. 
(8). An advantage also might be realized in the pack- 
aging of a product. Packages used in heat sterilization 
must be able to withstand high temperatures and pres- 
sures. Those suitable for use with radiation sterilization 
might be much simpler, as their main purpose would be 
to maintain the sterility of the processed material. The 
radiation sterilization of food could operate on a con- 
tinuous production-line basis, which is always more de- 
sirable than batch processes. The space requirements 
and the labor requirements might be considerably less 
than those necessary with heat sterilization, and general 
estimates based on laboratory experiments have indi- 
cated that the cost of the radiation sterilization might 
compare favorably with that of heat sterilization for 
specific products (8, 16, 22). 

Coupled with these advantages are certain problems 
which have become very apparent in the studies of foods 
subjected to sterilizing irradiation. One of these prob 
lems concerns the chemical changes which may be pro- 
duced in the food by ionizing radiation. Certain so- 
called side effects can occur as a result of irradiation 
which cause changes in the flavor, color, and sometimes 
the texture of the food. Other problems concern the 
packaging of the foods, the storage life of food products 
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can be greatly increased if the desiccant is placed at the 
centers of the containers, or if the same amount of 
desiccant, divided into 2 packets, is placed at the one- 
quarter and three-quarter points within the cans, 
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treated by irradiation, and the possible toxicity of cold- 
sterilized products. 

The problems we must recognize in the sterilization 
of foods with irradiation are not unique to any specific 
type of irradiation. There is a great similarity in the 
ionzing effects of X-rays, electrons, and radiations from 
radioactive substances. Various types of ionizing irra- 
diation have been considered over the years as suitable 
for sterilizing materials ; however, more recent research 
has been concentrated on 3 types of irradiation; X-rays, 
high-voltage electrons or cathode rays, and radiation 
from fission waste products made up of alpha, beta, and 
ganima rays. 

X-RAYS 

X-rays are produced by the electron bombardment of a target 
material, and the quantity of X-rays depends on the electron 
energy, beam intensity, and atomic characteristics of the target. 
X-rays are essentially the same as the gamma rays from fission 
waste products, except that they are machine-produced. X-rays 
have relatively great penetrating power when the electron 
energy or accelerating voltage is high. As the accelerating 
voltage is reduced, the penetrating power of the X-rays is re 
duced and more of the X-rays are absorbed in the irradiated 
material. Many possibilities have been suggested for the use of 
soft X-rays (16, 18, 19, 20, 23). Soft X-rays might be defined 
as those which comprise the bulk of the radiation emitted from 
an X-ray tube having a low attenuation window, such as beryl- 
lium. Soft X rays are readily and efficiently absorbed by ma- 
terials because their penetrating power is a matter of only a few 
millimeters. When greater penetration is required by food 
materials, units operating at a high kilovoltage may be used, or 
two X-ray units may be operated, one above and one below the 
food material, which would double the depth of material that 
Although the depth of penetration 
can be controlled by the design of 


can be effectively treated 
or absorption in material 
X-ray units, the over-all depth of treatment is limited by the 
The efficiency of converting pri 


high absorption of soft X-rays 
mary electron energy into X-rays is relatively low in the aver- 
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age X-ray apparatus.” X-ray engineers and designers feel, how- 
ever, that this disadvantage is offset by very definite advantages 
(18). As soft X-ray equipment operates at low voltages, it is 
relatively low in cost, which reduces capital investment and 
makes expensive protective equipment unnecessary. The appa- 
ratus could be designed to be nearly automatic in commercial 
operation, thus requiring no trained X-ray operator. Advocates 
of soft X-ray sterilization also believe that a multiplicity of 
tubes would be an advantage on a production line because of the 
versatility it would provide 


CATHODE RAYS 


Cathode rays or high-voltage electrons are artificially acceler- 
ated electrons or beta particles. The penetration of high-voltage 
electrons also depends on the energy at which the electrons are 
produced. However, their penetration into matter is less than 
that of X-rays of corresponding voltage. The efficiency of pro- 
ducing high-voltage electrons is considerably greater than that 
of producing high-voltage X-rays. The equipment necessary to 
produce high-voltage electrons and high-voltage X-rays is 
expensive, somewhat more so than that necessary to produce 
low-voltage X-rays. The electron-irradiation equipment utilizes 
one tube or a single generator, and requires elaborate facilities 
for inclusion in a production set-up. During recent years, 2 
such electron-sterilization units have been devised and have 
heen tried out on a large seale. One of these is the Van de 
Graaff generator, which is built by the High Voltage Engineer- 
ing Corporation in Cambridge, Massachusetts. The Electronized 
Chemicals Corporation of Brooklyn, New York, has been work- 
ing for several years on adapting the Capacitron for use in the 
sterilization of foods. In recent years, intensive research also 
has been conducted at the General Electric X-ray Corporation 
laboratories, Milwaukee, Wisconsin, on the development and 
evaluation of high-voltage electron-bombardment apparatus. 


ATOMIC-FISSION PRODUCTS 


A third type of radiation which has been considered for food 
sterilization is that given off by fission waste products. The 
materials known as fission products are radioactive isotopes that 
result from the splitting of uranium-235 by neutron absorption. 
These fission products are unstable as compared with ordinary 
isotopes, and release energy by radioactive decay. Substantial 
quantities of these radioactive fission products have been pro- 
duced by the Atomic Energy Commission as by-products in the 
operation of nuclear reactors or atomic piles. This material, in 
considerable volume, has been stored in underground tanks, 
since disposal constitutes a serious problem. Recently, a coordi- 
nated research program has been initiated by the Atomic Energy 
Commission which includes a study of this waste product for 
peacetime uses in the food industry (7). Work is being con- 
ducted at Columbia University on the possibilities of :sterilizing 
milk. Special attention is being given to feeding studies to 
determine whether any toxic substance is produced by irradi- 
ation of milk with cobalt-60. Studies are also being cynducted 
with cobalt-60 on food sterilization at the University of Michi- 
gan, General Electric Company, Massachusetts Institute of 
Technology, Rensselaer Polytechnic Institute, and the Univer- 
sity of Chicago 

These ionizing radiations from fission waste products consist 
of alpha, beta, and gamma rays, of which probably only the 
gamma rays would be of importance in radiation sterilization. 
Alpha rays are actually helium nuclei, and have practically no 
ability to penetrate liquids or solids. The beta rays are high- 
energy electrons produced during the disintegration of an 
unstable nucleus, and these have only moderate powers of pene- 
tration. The gamma rays which are produced are, for all 
practical considerations, the same as X-rays and have great 
penetrating power 

Large-volume experiments on the use of fission waste 
products for sterilization have not been under way a sufficiently 
long time to evaluate them completely. Some theoretical work 


* The efficiency of conversion of electron energy to X-ray 
energy is given approximately by E 5.7510 °Vp, where Vp 


is the electron energy in peak kilovolts. 


has been done on investigating these materials for food steriliza- 
tion. Dr. Bernard Manowitz of the Brookhaven National Labo- 
ratory has made detailed calculations on the quantity of fission 
waste products which would be necessary for a commercial 
installation. It is estimated that large quantities of these 
products would be needed fer commercial processing. Dr. F. 
Fahnoe of the Vitro Corporation of America has reported from 
the research which he supervised that an 8.3 megacurie source 
would be necessary to sterilize 5,580 pounds of canned meat per 
hour and a 3 to 3.7 megacurie source for 870 pounds per hour 
of a liquid with a specific gravity of 1.0 (5). Some attention has 
been given to the design of a suitable production unit for 
handling fission waste products. It would necessitate a large 
installation, and the capital investment would undoubtedly be 
great. If sizable quantities of fission waste products are made 
available at a low cost, this ionization material might compete 
favorably with other radiation methods requiring less capital 
investment. At the present time, however, it appears that very 
large quantities of fission waste products may not be available 
for use within the next 7 to 10 years. 

Of the 3 methods of sterilization which have potentialities in 
the food-processing field, only two have been studied in great 
detail from the standpoint of production. It is possible that 
neither of these methods will be the best for all types of food 
produced. It is more probable that either may be tailor-made to 
do a specific job better than the other. 

Regardless of the type of ionizing radiation which might be 
used to sterilize foods, there are certain problems concerning 
cold sterilization with which food processors should be familiar 
These problems are significant in the use of either high-voltage 
X-rays, low-voltage X-rays, or high-voltage electrons, and will 
undoubtedly be encountered when further work has been done 
with fission waste products. The degree to which they may 
occur may vary with the type of radiation used, for, in certain 
cases, the effects are not so pronounced with one type of radi- 
ation as with another. In general, however, these problems must 
be recognized as potential ones whenever irradiation sterilization 
is considered for food processing. 

When ionizing radiations are used to sterilize foods, side 
effects are often produced that cause changes in the flavor, color, 
and odor of the food. The taste changes are usually described 
by taste-panel members as being oxidative in character, and it 
was thought at first that these changes resulted from the action 
of hydrogen peroxide formed in the water during irradiation 
Dr. Bernard E. Proctor and others working in the Department 
of Food Technology at the Massachusetts Institute of Tech- 
nology, however, have shown that off flavors prod.wced by 
cathode-ray-sterilized materials were probably due to free radi- 
cals produced by the effect of ionizing radiations on water (15). 
These free ions, which may be strong oxidizing or reducing 
agents, react with any number of the components of the food 
being sterilized (7, 2, 10). This may result in an oxidized flavor 
or in simply a flavor change by modification of certain con- 
stituents of the food. Two methods of inhibiting the off-flavor 
development of irradiated materials have proven satisfactory in 
some foods. Simple freezing and irradiation of the food in the 
frozen state can minimize the off flavor developed in certain 
foods by lowering the diffusion rate of the free radicals produced 
by the ionizing radiation (J4). Other research, using cathode 
rays, has shown that chemical compounds could be added to 
serve as free-radical acceptors. One of these substances which 
has preved fairly effective is ascorbic acid, as well as some of 
its derivatives (14). This biochemical approach to the preven- 
tion of undesirable side reactions may be the more practical one 
if the chemicals which serve as the best radical acceptors are 
those which have been cleared by the Pure Food and Drug 
Administration as suitable for food additives. 

The degree of off-flavor produced in foods increases generally 
as the dosage of ionizing radiations is increased. In many foods, 
the off-flavor development is definitely noticeable at dosages far 
below those necessary to sterilize the food. Undesirable flavor 
changes have been noted in whole milk at dosages of 100,000 
rep" (13), using supervoltage cathode rays. This is a dosage of 


"rep Roentgen-equivalent-physical, the unit of cathode- 
ray dosage corresponding to the Roentgen unit of X-ray dosage 
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about one-tenth that which might be required for sterilization. 
It can be expected, however, that. some foods, because of their 
chemical composition, may be able to withstand a complete 
sterilization dosage with little or no off-flavor development. 
The flavor of apple juice is not changed significantly by dosages 
of one million Roentgen units using soft X-rays or by similar 
dosages of cathode rays. A blanching of the apple juice was 
evident, however, after treatment with cathode rays (12). This 
color change was not evident when soft X-rays were used. 

As each food possesses its own chemical individuality, so may 
the reactions of each be somewhat different to ionizing radiation 
This is a significant problem to the food processor, since each 
product will require individual evaluation. If the food is 
oxidized to any degree, a color change usually accompanies the 
oxidation, as well as a change in the odor of the food. It is 
possible that the biochemical approach may be equally as suitable 
for prohibiting the development of off colors and odors as for 
prohibiting the development of off tastes. Certain changes in 
flavor and color are desirable in processed food, as in the case 
of canned versus fresh-cooked asparagus. lonizing radiation in 
some cases might thus improve acceptability of food preducts. 
Although this ts considered by some to be doubtful, tests con- 
ducted at Battelle Memorial Institute have shown that the flavor 
of certain alcoholic beverages can be improved markedly by 
irradiation with soft X-rays. 


IRRADIATED FOODS AND STORAGE 


Another problem in irradiated foods, somewhat re- 
lated to the development of off flavors, is the effect on 
the storage life of the product. The storage life of foods 
sterilized by irradiation might be markedly different 
from that of foods sterilized by heat. Research on the 
sterilization of powdered-milk products conducted at 
Battelle Memorial Institute by Dr. R. C. McMaster 
and M. D. Phillips showed that significant off flavors 
such as rancidity did not develop in powdered-milk 
products which had been sterilized by radiation until 
after approximately three-months’ storage period. The 
off flavor was very marked at the end of 6 months. 
Although off-flavor development in this specific product 
was known to occur sometimes after storage periods of 
5 or 6 months, the reduction of even one month in the 
optimum storage period of a food would be of definite 
significance to the processor. 

As the side effects of irradiation may not occur in a 
food immediately after processing, but may develop 
over a storage time of several months, it would be neces- 
sary for the food manufacturer to identify these new 
chemicals which are produced in the food or conduct 
animal-feeding trials with the treated foods. To be 
completely safe, it would be necessary for the food 
processors to be able to extract these materials, deter- 
mine the amount present, and be certain that none of 
them have any toxic properties. Toxicity trials are be- 
ing conducted on various pharmaceuticals which have 
been sterilized with ionizing irradiation. The results of 
these trials are showing, in general, that no toxic ma- 
terials are produced by X-rays or high-voltage electrons 
on specific substances It may be necessary, however, 
for food manufacturers to verify this fact with their food 
product, as the pharmaceutical manufacturers are now 
doing with theirs. 


EFFECT ON ENZYMES 


Research has shown that it is possible to kill the micro 
organisms which cause food spoilage by either soft 


X-rays or cathode rays An additional factor which 


must be considered in food spoilage, however, is the 
action of enzymes. These complex organic compounds 
catalyze chemical transformations of the foods, which 
result in changes in taste, appearance, odor, and 
The effect of ionizing irradiation on enzymes 


texture 
has not been studied as extensively as has been its 
effect on bacteria and other food-spoiling organisms. 
Research has shown, however, that a great deal more 


energy 1s necessary to imactivate enzymes completely 
than for the destruction of food-spoiling organisms. 
Work done by Scott (2/) using X-rays, and by Dale 
(3) using hard X-rays, by Tytell and Kersten (24) 
using soft X-rays, and by Dunn, Campbell, Fram, and 
Hutchins (4) using cathode rays indicated that a large 
quantity of energy, possibly ten times as great as that 
necessary for sterilization, was required to inactivate 
enzymes in food materials 

It has been found that milk which can be sterilized 
with about 750,000 rep still shows the presence of 
enzymes after irradiation with 10 million rep using 
cathode rays (1/2). The enzymes in slices of potatoes 
showed positive tests for peroxidase and catalase even 
after the application of 8 million Roentgen units with 
high-voltage X-rays (4), and 4 million Roentgen units 
of soft X-rays inactivates only about 40% of the catalase 
in fresh green peas (/7) \ll of these dosages are 
well above those usually required for sterilization of 
the product. They are probably much too high to be 
considered from an economic standpoint, and sufficiently 
high to cause marked side effects in the product being 
irradiated. This was illustrated by research done on 
orange juice using cathode rays. The inactivation of 
the enzyme in the juice was accomplished, but the loss 
of aroma and fruity flavor was very great 

The radiation resistance of enzymes increases with 
their increasing concentration (3, 6) ; and when enzymes 
are in their natural environment, many compounds can 
protect them by competing for free radicals im solution, 
The radiation resistance of specific enzymes in various 
foods is not always the same, and definitely can be 
influenced by the amount of moisture present Dry, 
crystalline enzymes are very radiation resistant (17). It 
is possible that a partial inactivation of some enzymes 
in certain foods might be accomplished economically at 
moderate dosages, possibly only twice that required for 
sterilization. Studies would have to be made to deter 
mine the advantages of this partial inactivation in the 
preservation of the food products 

\s enzymes can be readily de-activated by a rapid 
heat treatment at relatively low temperatures, It 1s pos 
sible that a blanching process might be combined with 
the irradiation treatment (/4). Perhaps electronic heat 
ing, such as dielectric heating, might be used with 
sterilization by cathode rays or X-rays to provide a com 
plete treatment of the food 


RADIATION AND PACKAGING 


The packaging of foods becomes a problem when 
sterilization either by cathode rays o1 xX rays is con 
sidered. Although both of these radiations are able to 
penetrate most substances, the amount of penetration ts 
an inversely proportional function of atom density of 
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the food container. Food containers for use in cold 
sterilization should be made of low-density materials 
and be as thin as possible. The cost of sterilizing a 
material packaged in steel, which is very opaque to these 
radiations, would be considerably greater than the cost 
of sterilizing the same quantity of food in an aluminum 
container, which more readily transmits X-rays or 
electrons. 

(jlass greatly attenuates X-rays, and unless the glass 
container be very thin or the product to be sterilized 
very expensive, the economic advantage of X-ray steri- 
lization of materials packaged in glass is doubtful. Foods 
packaged in plastic film are ideal for radiation steriliza- 
tion, because plastics absorb very little of the energy 
passing through. To maintain sterility and prevent de- 
hydration and gas transmission, it might be necessary 
to laminate two or more of the plastics into a uniform 
packaging film. Vacuum packaging has been suggested 
for use with radiation sterilization, as well as packaging 
in an atmosphere of an inert gas. If oxygen were not 
present in a sealed container of food, the side effects 
produced by irradiation might be reduced markedly. 
The sterilization dosage might be increased, however, 
under these conditions, as some data have shown that 
bacteria are more radio-sensitive in the presence of 
oxygen (9), 

The size of the package to be sterilized must be con- 
sidered in X-ray or cathode-ray sterilization. An 
optimum-size package might be a flat coz.tainer, 1 inch 
thick by 4 inches square. The optimum package size 
must be determined, however, for every material to be 
sterilized. It would depend upon the quantity of radia- 
tion absorbed by the container material, the degree to 
which the food would attenuate the X-ray beam, and the 
dosage required for sterilization. The manufacturers 
of packaged materials have been very much interested 
in cooperating in the cold-sterilization program, even to 
designing new containers suitable for the processing of 
foods by this method. This problem, therefore, may not 
be a limiting factor, but is certainly one which must be 
considered, 

These are not all of the problems which will be con- 
fronted in the cold sterilization of foods. Consideration 
must also be given to costs, and the design of equipment 
to provide optimum versatility. Other problems. still 
may be encountered in future studies. Most of the 
scientists who have been engaged in the study of steri- 
lization techniques believe that processing of foods by 
ionizing radiation without heat will soon be a reality in 
commercial production. This belief is being backed up 
by intensive research on these problems, and satistactory 
solutions may soon be obtained to many of them. There 
is little hope that ionization sterilization will ever be an 
anodyne for all the sterilization headaches of food 
processing. If products are studied individually, how- 
ever, and these problems, which vary with each ma- 
terial, are answered for specific types of foods, it is quite 
probable that ionization sterilization will soon he com- 
mercially significant in food-processing plants. 
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A series of experiments on stabilizing the cloud in 
orange juice concentrates was performed to obtain in- 
formation concerning the effects of different temper- 
ature levels of heat treatment (using direct steam 
injection heating), the effects of concentration on a 
given heat treatment, and the effects of holding time 
on different temperature and concentration levels. The 
results indicate that direct steam injection can be used 
to effect a wide range of heat treatments which result 
in increased cloud stability without causing detectable 
flavor damage as determined by triangular taste tests. 
There appears to be a significant effect upon the re- 
sulting cloud stability depending upon the combina- 
tion of concentration and temperature of the heat 
treatment. The degree of cloud stabilization showed a 
general but not quantitative agreement with the 
amount of pectinesterase inactivated. 


In the manufacture of processed citrus juices, heat 
treatment has been commonly employed to prevent 
cloud loss in the resulting products (1, 6, 9, 17, 12, 
13, 15, 26). The causative agent has been generally 
thought to be the pectic enzyme, pectinesterase (PE), 
and the inactivation of this enzyme in citrus juice by 
heat treatment has been extensively studied and re- 
ported (2, 3, 4, 5, 17, 19, 21, 25, 27, 28, 29, 31, 32). A 
suitable heat treatment of sufficient duration and tem- 
perature can be employed to completely inactivate this 
pectic enzyme, and such treatment will generally result 
in a product with excellent cloud stability. Such a 
treatment, particularly in orange juice, may cause 
marked undesirable off-flavors or “cooked” flavors. 
However, in the case of frozen citrus concentrates, com- 
plete inactivation of PE may not be necessary to obtain 
sufficient cloud stability in the product to accommodate 
the abnormal temperatures anticipated in the storage life 
of the product. 

The process used in the manufacture of frozen con 
centrates presents several unique conditions for the 
application of heat treatment. The evaporation process 
offers different concentration levels at which heat treat- 
ment may be applied satisfactorily. Also, the application 
of unique heating systems may be employed, such as 
direct steam injection, which is particularly suited to 
high vacuum condensation systems of low temperature 
evaporators. 

The purpose of this work was to gain fundamental 
information on the role of heat treatment in effecting 
increased cloud stability in frozen concentrated citrus 
juices. 

EXPERIMENTAL 

Design of experiment. A factorial experimental design was 

chosen, since it allows all factors to be investigated simul- 


taneously, and at the same time, enables an evaluation of the 
interactions which may occur between various treatments. The 

* Western Utilization Research Branch, Agricultural Re 
search Service, United States Department of Agriculture. Pre 
sented at the Annual Meeting of the Institute of Food Technolo 
gists, Boston, Mass., June, 1953 
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results of such an experiment can be analyzed statistically. The 
experimental program chosen was such that the three factors 
temperature of heat treatment, holding time at each tempera- 
ture, and juice concentration during heating—were varied in a 
controlled manner. Three temperatures were used, 150° F., 
175° F., and 200° F. (66.0°C., 79.8°C., and 93.0°C.); two 
holding times, 1 second and 20 seconds; and 4 juice concentra- 
tions, 12°, 27°, 43°, and 58° Brix. The treatments were carried 
out in all combinations of these factors; thus, 24 treatments were 
performed. They were conducted in random order to obviate 
any unforeseen systematic circumstances occurring during any 
particular set of runs 

Direct steam injection was used in these experiments be 
cause of its characteristic advantages of instantaneous heating 
without hot surfaces and localized overheating, and the case 
with which a holding time at any temperature can be accurately 
estimated. Heating by direct injection of steam into a product, 
of course, causes the material to be diluted by condensation of 
the steam. Therefore, the concentration of the juice as reported 
in this study was that fed to the injection heater and not that 
existing in the injection chamber rhe approximate corrected 
juice concentrations existing during heating were 11°, 25°, 40° 
and 54° Brix. 

To eliminate variations introduced by using different juices, 
a uniform batch of frozen 58° Brix concentrate was used. The 
required portion for each treatment was diluted to the proper 
concentration, subjected to the respective heat treatment and 
reconcentrated to 58° Brix as shown in Figure 1. In the case 


FROZEN DISTILLED 
58°B WATER 
CONC 


58°B. 42°B 27°B 12°B 
CONC CONC CONC CONC. 


HEATED | HEATED [neared | HEATED 
EVAPORATED 
TO 


| WATER | 


CANNED 
42°68 


Figure 1. Schematic of heat treatment procedure. 


srix concentration there was no dilution or recon 


of the 58 
to determine if the dilution and 


centration required. In order 
reconcentration steps themselves caused 
cloud or decrease in cloud stability of the resulting concentrate, 


any degradation of the 


a control sample was prepared for each heat treatment in a 
similar manner excepting that the juice was not heated; thus 
24 control lots were prepared. These controls were usually pre 


pared immediately following the respective heat treatments so 


as to provide a further check on the particular juice and equip 
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ment during that treatment. Some of the original concentrate 
was held as a master control 

The concentration at which orange juice is most labile to 
cloud damage at clevated temperatures has been established by 
Cotton, et al. (&), Rouse (25), and Rice, et al. (22) to be approxi- 
mately 42° Brix. Since the major point of this investigation was 
to study the effect of a particular heat treatment on cloud 
stability, the final products were prepared by diluting the 58 
Brix concentrate to 42° Brix with distilled water for subsequent 
tests of cloud stability 

Material. he frozen California Valencia orange concen- 
trate used as the material for this study was commercially pre- 
pared. The fruit was extracted by a Brown” citrus extractor, 
finished in a paddle finisher with .020-inch openings, and con- 
centrated in a single effect, three stage, low temperature failing 
film evaporator at approximately 55° F. (128° A 400 
gallon batch of concentrate was thoroughly mixed and 70 gal- 
lons was withdrawn, filled into 5-gallon enamel lined cans, 
frozen, and stored at 0° F. (178° C.) for approximately one 
week before treatment. A 12° Brix juice prepared from the 
concentrate had a brix-acid ratio of 11.2 to 1, a recoverable oil 
content of 0.003% (v/v)", a pulp content of 6% (v/v)", and 
pH 3.5 

Equipment. Heating was done using an experimental size 
direct steam injection unit similar to that described by Brown, 
et al. (7). The short holding time injection heater was con 
structed of '4-inch ip.s. stainless steel pipe with an outlet orifice 
4% inches downstream from the steam inlet. The longer hold- 
ing time was achieved by the addition of a 38-inch length of 
l-inch ©. D. stainless steel sanitary tubing between the orifice 
and the 454-inch long unit. A copper-constantan thermocouple 
was located at the end of the shorter injection heater section for 
both conditions and connected to a high-speed electronic in- 
dicating potentiometer. The bare junction was immersed in the 
fluid stream. The thermocouples were calibrated using a Na- 
tional Bureau of Standards certified thermometer. The injec- 
tion heater was connected directly to a low temperature falling 
film evaporator described elsewhere (23). A_ positive displace- 
ment pump with variable speed drive pumped the feed juice 
through the injection heater to the evaporator as described in 
Figure 2. Saturated steam was supplied to the injection heater 
from a boiler pressure of approximately 100 p.s.ig. No special 
treatment was given the steam which was obtained from a small 
packaged boiler using zeolite softened water without any boiler 
compounds added. Samples of the steam were condensed and 
carefully checked to make certain no flavor would be imparted 
to the heated product from the steam. 

Heat treatment. For cach heat treatment approximately 1'4 
gallons of concentrate was withdrawn from a container which 
had been allowed to warm slightly to 10-20° F. (—12.2° C.- 

6.67" CC.) and which had been thoroughly mixed to insure 
homogeneity of the contents. When necessary, the concentrate 
was diluted with distilled water to the required concentration 
within +1° Brix. With the evaporator under a pressure of 
10-15 mm. Hg. absolute, orange juice was pumped through the 
injection heater into the evaporator and discarded until the tem- 
perature was adjusted and the flow rate calibrated to allow for 
dilution occurring during treatment. When the system was 
stabilized, the sample was retained in the evaporator. The heat 
ing temperature was controlled manually to within +3° F 
(*+1.67° C.) of the desired temperature. The product was in 
stantly cooled by flashing from the injection heater into the 
«evaporator at approximately 55° F. After heating, the juice 
was concentrated to approximately 58° Brix at about 60° F. 
(15.6° CL.) using 95° F. (35.0°C.) hot water as a_ heating 
medium. It was withdrawn from the evaporator, diluted to 
42° Brix, +1° Brix, with distilled water, canned in 6-0z. citrus 
enameled containers, and frozen, A similar procedure was fol- 

"The mention of special instruments throughout this paper 
does not imply that they are endorsed or recommended by the 
Department of Agriculture over others of a similar nature not 
mentioned 

* By Clevenger method 

“By centrifuging in an International Clinical Centrifuge 
using a No, 211 regular head and 15 ml. graduated, cone point 


tubes. 


lowed for each control batch excepting it was not heated. The 
equipment was thoroughly rinsed between samples to avoid 
contamination 

Analyses. The resulting products were tested for the effect 
of heat treatments upon the flavor, cloud stability and PE 
content 


EVAPORATOR 


12 mm Hg 
VACUUM 


INJECTOR 
2 THERMOCOUPLES 


ORANGE 
JUICE 
Figure 2. Schematic of apparatus. 


The effect on flavor was determined by comparing the treated 
sample to its respective control by the triangular taste testing 
technique (20). A taste panel of approximately 10-15 laboratory 
workers was employed, obtaining !8 judgments for each test 
by duplicating individual judgments as required. This analysis 
determined the effect of the heat treatment only since the con- 
trol and treated samples were subjected to the same procedure 
during preparation. 

The effect upon cloud stability was determined by storing 
the 42° Brix products at 40° F. (4.44° C.) and measuring the 
cloud at frequent intervals by a method similar to that described 
by Loeffler (16). A 25-g. sample of concentrate was diluted 
with 75 g. of water and allowed to stand in a water bath at 
86.0° F. (30° C.) for one hour. The juice was then cen- 
trifuged* for 15 minutes at 2,000 r.p.m. and the transmission 
of the supernatant measured in a Klett colorimeter using a No 
66 red filter. The light transmission value as measured was 
termed the cloud value. 

The PE activity of the experimental samples was determined 
by the method of MeColloch and Kertesz (78), with minor 
modifications. An orange concentrate “blank” was prepared for 
the determinations from some of the initial commercial concen- 
trate. This concentrate was heated for 15 minutes at 210° F 
(99.0° C.) to inactivate enzymes. It was then cooled to room 
temperature, adjusted to 42° Brix with distilled water, neu- 
tralized to pH 7.00 with 0.5 N NaOH, and frozen for later use. 

Preliminary PE determinations were made on the experi- 
menial samples to estimate the level of activity to be expected. 
This information was employed to select aliquots of the more 
active samples such chat not more than 50% of the available 
ester bonds would be hydrolyzed during the course of the de- 
termination, thus insuring a constant reaction rate. 

Final determinations were carried out in 100 ml. of 0.5% 
Pectinum, (N. F. VII), containing 0.1 4. NaCl at pH 7.00 and 
30° ©. using an automatic titrator. The predetermined aliquot 
of the experimental sample plus sufficient “blank” concentrate 
to make a total volume of 10 ml. of concentrate in the reaction 
mixture was added to the substrate. With instrument control 
set to read only pH, the reaction mixture was adjusted to pH 
7.10 to 7.30 by adding 0.5 N NaOH. The instrument controls 
were then set at pH 7.00 and the anticipation control set at 5 


* See footnote d, except used 50 ml. round bottom tubes. 
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As the pH drifted below 7.00 and the first increment of 0.1 NV 
base was added by the instrument the burette was read and a 
timer started. The reaction was allowed to proceed for 30 
minutes, burette readings being checked at intervals to deter- 
mine that the reaction rate was constant. 

Duplicate PE determinations were made on each experimental 
sample and averaged. The PE units per mil. of sample 
(PEu/ml.) (1/4), were then calculated. 


RESULTS AND DISCUSSION 
Flavor. The effect of heat treatment upon the flavor 
of reconstituted juices made from these products 1s 
shown in Figure 3. It will be noted that only a flavor 


T 
TEMPERATURE— °F | 150 | 175 200 
| 
| 
HOLDING TME~SEC | 20 | | | 20 1 | 20 
2 | 
x 


NO SIGNIFICANT DIFFERENCE COMPARED TO CONTROL 


A SIGNIFICANT DIFFERENCE COMPARED TO CONTROL 


Figure 3. Effect of heat treatment on flavor of orange juice 
concentrate. 


significantly different from the control was reported, 
since there is no reasonably simple quantitative method 
to determine the degree of flavor change in citrus juices. 
Differences reported as significant were between the 
statistical 5% and 1% levels as determined by Roess- 
ler’s (24) method of calculating the significance in tri- 
angular taste tests. These differences are not great 
when it is considered that the judges were experienced 
tasters of citrus products, and only 10 or 12 judges out 
of 18 could correctly identify the odd sample. It should 
be noted further that these products were prepared with- 
out the addition of cutback juice. Had unheated cutback 
juice been used, these flavor differences might have 
been reduced. 

From Figure 3, the indications are that as the concen 
trations increased there was a tendency toward flavor 
change as a result of heat treatment. This result may 
have several explanations. More flavor damage will 
probably occur from heating the concentrated product 
due to the increased concentration of the reactants 
causing flavor changes. Also, the higher concentration 
levels were subjected to correspondingly less evapora- 
tion after heating which might be expected to remove 
less off-flavors developed by heating. 

Among other factors that should be considered when 
evaluating these results is that with steam injection 
heating, the lack of hot heat exchanger surfaces should 
materially lower the danger of a burned flavor. Evapo 
rative cooling will not only lower the temperature of the 
heated product instantly, and thereby lower the overall 
time the product is at an elevated temperature, but the 
evaporation process itself may remove any flavor im 
parted to the product as a result of heating. In addition, 


the inherent design of the experiment employed a juice 
which has been previously evaporated, The results may 
he prejudiced in this respect regardless of the control 
scheme. It should be noted, however, that the concen- 
trate used to prepare these products had no detectable 
off-flavor and was of good quality. It is apparent that 
orange juices of the lower concentration ranges used 
can be subjected to considerable heating under these 
conditions without materially affecting the flavor of the 
resulting product 

Pectinesterase activity. he experimental design 
utilized for this work provides an opportunity to analyze 
the PE data for a number of factors. Not only can the 
effects of the 3 imposed treatments, temperature, hold 
ing time, and concentration, upon PE be observed, but 
also the interactions between these treatments can be 
determined. Therefore, it can be determined if any 
special effects resulted from a certain combination of 
temperature and concentration, or temperature and 
holding time, or concentration and holding time 
which would not have been predictable from simply 
combining the results obtained from each treat- 
ment separately. A_ statistical, or variance, analysis 
of the results was performed to determine if the effects 
attributable to the treatments were really significant or 
if there was insufficient evidence in the data to draw 
such conclusions. The interaction between temperature, 
holding time, and concentration was used as a variance 
error estimate (30). 

Inspection of the results shown in Table 1 and 
Figures 4 and 5 indicates the following: There is a 
marked effect of temperature on the retention of PE 
during heating ; the effect of holding time on the reten- 
tion of PE is very pronounced ; and the concentration 
at which the juice was heated has an effect on the in- 
activation of PE. Statistically, these 3 effects were 


TABLE 1 


The effect of heat treatment on pectinesterase and 
cloud stability 


Treatment conditiot Results 


ol control 


Peniperature Hold time % of initial 
' | cloud loss 


second th PEu! 


ix | | rate 


100% 60 PEu/ml. x 10-* 
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found to be highly significant. The results obtained due 
to the temperature of heat treatment and holding time 
are to be expected in view of previous investigations (3, 
11, 21, 26). It is not clear-cut from the results that 
heating at a particular concentration will cause a greater 
inactivation of PE than any other, excepting that heat- 
ing any of the higher concentrations brings about a 
greater inactivation of PE than in single strength juice. 

Closer inspection of the data indicates a pronounced 


100 ; 
%- OF CONTROL % - OF INITIAL | 


CLOUD LOSS PE ACTIVITY 
RATE 


90 


* BRIX * BRIX 


| -SEC 20-SEC, 


Figure 4. Effect of 150° F. treatment on cloud stability and 
pectinesterase activity. 
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Figure 5. Effect of 175° F. treatment on cloud stability and 
pectinesterase activity. 


relationship between the temperature of the heat treat- 
ment and the holding time on the inactivation of PE. 
This relationship can be shown to be highly significant. 
This indicates that far less holding time is required to 
achieve a given degree of inactivation at the upper tem- 
perature than at the lower, as is also to be expected in 
view of previously reported investigations (3, 71, 2/, 
26). 

There appears to be a barely significant interaction 
between concentration and holding time. That is, the 
statistical odds are about 20 to 1 that there is a certain 
combination of concentration and holding time which 
brings about a greater inactivation of PE than at any 
of the others. It is difficult to discern which particular 
concentration exerts this effect, but it appears that the 
holding of single strength juice generally results in a 
greater percentage of inactivation of PE than holding 
the higher concentrations. 

The results indicate there is a marked effect on the 
retention of PE obtained by certain combinations of 
temperature of heat treatment and concentration of the 
juice. Statistically, this interaction is highly significant. 
By careful inspection of the data, it appears that the 
effect of concentration on PE inactivation is more pro- 
nounced at 150° F. than at 175° F., and more at 175° F. 
than at 200° F. 

Cloud stability. The effect of the respective heat 
treatments on the cloud stability of the products is shown 
in Figures 4 and 5 and Table 1. The analyses were not 
continued beyond 60 days because by this time mold 
and microorganism growth would have made the results 
questionable. Cloud loss is fundamentally a rate process 
which in simple cases can be expressed as a half-life. 
However, in more complicated cases it can best be 
expressed by determining the slope of the line obtained 
by plotting cloud value against time in days. The half- 
life of many of the treated samples was so great that the 
values were unreliable when compared to short half- 
lives. Further, the data showed scattering, even in the 
samples with the shorter cloud lives. Therefore, it was 
necessary to obtain the slope of the best cloud loss 
curves. The periodic cloud values for each sample were 
plotted graphically by days and the best straight line 
drawn through these points. The slope of this straight 
line was taken as the rate of cloud loss. Similarly, the 
rate of cloud loss was obtained for the controls. The 
average of all the controls was used, since there were no 
significant differences in cloud stability between any of 
them. The cloud stability values given represent those 
obtained by taking the ratio of the slope of the treated 
sample to that of the slope of the control expressed as a 
percentage. This, therefore, represents the rate of 
change of cloud of the treated samples as compared to 
the rate of change of the cloud of the controls. The con- 
trol samples were badly clarified in 2 days when stored 
at the same conditions. This represents a half-life of 
one day. 

The effects of the various treatments upon the cloud 
stability were statistically analyzed in a manner similar 
to that employed for the PE results. 

There appears to be a definite concentration effect, 
that is, the higher concentrations at which the juice was 
heated apparently resulted in increased cloud stability. 
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Statistically, the odds are 27 to 1 that this effect was 
demonstrated by the data. The effect of the tempera- 
ture of heat treatment upon the resulting cloud stability 
is similarly shown to be highly significant, and the 
statistical odds are about 400 to 1 that this effect was 
demonstrated by the data. 

From the results as a whole, the effect on the cloud 
stability by heating the juices for 20 seconds instead of 
one second is not clearly demonstrated. The statistical 
odds are only 9 to 1 that the data demonstrated any 
effect upon the cloud stability by holding the juice 
longer. This is not generally considered to be a signifi- 
cant result. However, the combination, or interaction, 
between holding time and temperature does appear to 
be significant. This indicates that the effect of holding 
time is demonstrated at a particular temperature ; this 
temperature is apparently 150° F. 

The 175° F. treatments appear to produce several 
anomalies which are difficult to reconcile with the PE 
inactivation data, or with that which would be expected 
from experience, assuming IE is the sole cause of cloud 
loss. Holding at this temperature for one second pro- 
duced a stability in all concentrations which is, in gen- 
eral, in satisfactory agreement with experience and the 
results obtained at 150° F. Nevertheless, a one-second 
holding at 175° F. on 12° Brix juice did not produce 
the stability achieved by heating 27° or 43° Brix juice 
at 150° F. for 20 seconds. The results obtained at 
175° F. and 20 seconds are inexplicable with our present 
knowledge of the cloud loss mechanism. The fact that 
holding 12° and 27° Brix samples for 20 seconds at 
175° F. instead of one second resulted in a product with 
a lower cloud stability is difficult to explain. These 
particular treatments were duplicated to determine if 
these results were erroneous; identical results were 
obtained. 

All of the heat treatments at 200° F. produced con- 
centrates with excellent cloud stability. These products 
were held 60 days at 40° F. without showing any signs 
of cloud loss. It would appear from these results that 
a short holding time at 200° F. produces such cloud 
stability that for the purposes cf frozen concentrate 
longer holding times are unnecessary at this tempera- 
ture. The same would appear to be true of the effect 
of concentration. Although there does appear to be a 
concentration effect upon the inactivation of PE, utiliza- 
tion of this effect does not appear to be warranted at 
this temperature unless complete inactivation was 
desired. 

Pectinesterase and cloud stability. Since it was the 
purpose of this work to gain fundamental information 
on the mechanism by which heat treatment brings about 
cloud stability in citrus concentrates, it is important to 
interpret the results further than merely reporting the 
cloud rate and PE content after a particular treatment. 
It is common practice in citrus research to treat PE as 
the sole cause of cloud loss and to expect a correspond- 
ing stability to result from a given reduction in PE. 
Therefore, it is important that the correlation of the 
amount of PE to cloud stability be evaluated. 

In any one single juice, as employed in this study, if 
PE is the sole cause of cloud loss, there should be a 
linear relationship between the two. When PE and 


cloud loss data of Table 1 are plotted as shown in Figure 
6, it appears that a correlation does exist, and a linear 
correlation coefficient of 893 was obtained (10). A 
coefficient of + 1.0 indicates perfect proportionality ; 
0.0 indicates none. Statistically this coefficient is very 
highly significant. The equation of a straight line which 
best fits the data is Y 79X + 5.2, where Y is the 
percent PE remaining after heating and X is the per- 
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Figure 6. Relationship between pectinesterase activity and 
cloud loss rate. 


cent cloud loss compared to the controls. This line is 
plotted on Figure 6 and compared to the hypothetical 
relationship. However, the reliability of any value ob 
tained from this calculated line is 11.5 percentage units, 
and the 95% confidence range is +23 percentage units ; 
i.e., if a cloud value were obtained for a PE value from 
this line, 95% of the time it probably would be only 
within +23 percentage units of the true value. This 
indicates that the data are scattered considerably and 
the line is not too reliable as an estimate 

Therefore, despite the statistically significant correla- 
tion between the amount of PE and rate of cloud loss, 
and that the calculated best line appears to be in close 
agreement with the hypothetical line, it is questionable 
that PE is the sole cause of cloud loss occurring in 
citrus juices. It is very probable that PE is involved in 
the cloud loss process, but it is also possible that other 
independent factors are involved in the prevention of 
cloud loss by heat treatment other than the inactivation 
of PE. Therefore, a correlation between the amount of 
PE inactivated and cloud stability does not indicate how 
important PE is to the cloud loss mechanism, or that 
PE alone causes cloud loss, or whether PE in combina 
tion with other factors such as heating, homogenization, 
etc., bring about this relationship. It is known only 
that ’E acts upon pectin to bring about changes which 
could result in cloud loss, but the observation that a 
correlation exists between the amount of PE remaining 
after heating with increased cloud stability does not 
evaluate the role of the causes involved. It simply de- 
termined the regularity with which the amount of PE 
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was in accord with the cloud loss rate based on the 
supposition that all the factors involved in the cloud 
mechanism could be lumped together as cloud loss rate 
vs. PE. Some other relationship may show a much 
better correlation. Furthermore, in view of the anoma- 
lous results at 175° F. for 20 seconds, which were re- 
producible, further credence can be given to the proposi- 
tion that cloud loss may be brought about by a more 
complicated mechanism. 


CONCLUSIONS 

There appears to be a general relationship between 
cloud stability and PI. activity despite the anomalous 
results obtained by heating at 175° F. for 20 seconds. 
However, the results do not indicate that any particular 
cloud stability can be predicted on the basis of absolute 
PE activity in processed products. 

The effect of concentration during heat treatment on 
the resulting cloud stability appears to be very signifi- 
cant, particularly at the lower temperature level. This 
would indicate that if a lower temperature of heat treat- 
ment were employed the effect of concentration would 


he worthy of consideration. This is particularly im- 


portant when it is recognized that considerably less heat 
is required to heat approximately one-fourth as much 


material at 43° Brix along with the fact that less heat 
is required for the attainment of a lower temperature. 
A lower temperature offers the turther advantage that 
there is less danger, if any, of a flavor damage occurring. 

The results appear to indicate that direct steam injec- 
tion can be used to effect a wide range of heat treat- 
ments in citrus juices without materially altering the 
flavor of frozen concentrates prepared theretrom. 

It should be recognized that these results were ob- 
tained from only one lot of frozen orange juice concen- 
trate, and it would be premature to conclude that all 
citrus juices would respond in a similar manner. 
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Tenderometer 


Estimation of Maturity of Frozen Peas. 
\leasurements on Cooked Product 


MAKOWER anp Hi. K. BURR 


m Kesearel 


( Manus« ript rece iver 


Use of the tenderometer for measuring texture of otvledon texture and analytical methods including deter 
cooked frozen peas was investigated. The effects of mination of alcohol-insoluble solids have been described (10) 
several procedural variables were studied and a rec- Atl peas were blanched 1.5 minutes in steam at 212° F. (100° C.) 
ommended method developed. The test correlated well prior to freezing 
with organoleptic evaluations of texture and has the Measurements were carried out with a standard model of the 

tenderometer (MH-490) with weights WCT-136 and WCT-137 


advantages of speed and objectivity. 


and scale No. 2, normally used tor raw pea The performance 
. this instrument has been described by Martin ef (11) 
In an earlier study (10), 6&8 samples of 'rezen peas re 
, . ; Lee (8 ind others. Unless otherwise indi ited, 200 g. of peas 
were evaluated for texture by a taste panel and were (drained weight), which fill the grid cup without compression, 
also submitted to a number of chemical and physical vere used for each measurement. The grid was rinsed before 
tests. One of these, the tenderometer value of the and after use. The sample and the rinse water were at 73 K 
except where tempe vas the exp “nits ‘ 
cooked product, was new, and showed promise as a (2. hat ept re temperature was t perimental vari 
t | li bl 1 f “ter l | ibl [he values the table and are averages ol to 
turity” of peas in the form in which they are consumed, mated by the method of Dean and Dixon (3 


were always added 


The procedure, its reliability, and its limitations will be Effect of cooking time. The frozen peas 


described in this paper. lirectly to boiling water. ooking times tor te nderometer studies 
vell as organoleptic appraisal \ iter s af 
Since peas are toughened hy exposure to water con reanol | ver wited in minutes after 
taining calcium ions, the effects ot distilled water and Experiments on frozen-thawed peas and peas sublected “to 
of calcium chloride solution in cooking and cooling varvine cooking time showed that the tenderometer values 
were studied. Other variables were cooking time, ropped rapidly in the first few minutes of cooking (or blanch 
amount of cooking water, method of cooling, tempera i! but gradually leveled off. Figures la and Ib show that with 
| o tine of & to 12 minutes the change im tenderometet 
ture at which measurements were made, of the 
Valtit 
tenderometer grid cup, and compression ot the pea Cooling methods. Tenderometer determinations on cockeed 
sample im it \ satistactory procedure lor measuring peas given in the earlier publication (/0 had been carried out 
texture in peas with the tenderometer was deve loped, vitl minutes of cooking followed by dry cooling (placing the 
wmyom6ice) water) lo terminate the cooking process mors 


results of which compare well with the results obtained 


idly and uniformly, direct immersion cold water of the 


by a taste panel of trained judges. drained hot peas (wet cooling) was investigated. Under out 
: conditions Cat sea level) it was found that the 8 minute cook 

EXPERIMENTAL followed by dry cooling was approximately equivalent to a 10 

The peas were grown i Farmington, Utah, in 1949, 1950 minute cook followed by wet cooling. The latter method was 
and 1951, with the exception ot Wyola, which was zrown neat ised in most of the experiments that follow Where the effect 
Half-Moon Bay, California in 1951. The handling and proces of hard water upon tenderometer readings was studied, the peas 
vere wled in chilled tap water or calcium chloride solution 


ing of these peas, the methods of organoleptic appraisal of skit 
; instead of the usual distilled water 


3ureau of Agricultural and Industrial Chemistry, Agri ul Effect of hardness of cooking and cooling water. Hard water 


tural Research Service, U. S. Department of Agriculture Pre need in cooking and wet cooling of peas was found to increase 
sented at a meeting of Northern California Section ot Tristiturte the tenderometer reading lherefore, a study was made on 
of Food Technologists, Albany Calif., December, 1952 1 varieties and maturity levels of peas m vhich the cook 
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TABLE 1 


Influence of calcium chloride solution on the toughening of peas 
cooked 10 minutes followed by wet cooling 


ee a Tenderometer measurements at 73° F. (23° C.) 
Raw peas Cooked peas 
Variety Distilled water CaCh, soln. (200 p.p.m. Ca**) 


Tend ‘ 


Tend. | Tend Sw' Gain, % 


45.7 
28.7 
244 
48.6 
34.6 


20.2 


25.1 


87.7 19.9 ; 29.0 
91.7 25.8 33.2? 
94.0 25.4 31.6 
107.4 31.7 47.1 
108.2 40.7 54.8 
198.3 38.7 47.3" 
120.3 d 78.9 4 94.8 
148.2 d 64.5 80.7 


Thomas Laxton 
Thomas Laxton 
Dark Seeded Perfection 
Oracle 
Thomas Laxton 
Dark Seeded Pertection 
Wyola 
Dark Seeded Perfection 
‘Se Standard deviation estimated by method of Dean and Dixon (3). 
* Cooked in distilled water, but cooled in calcium chloride solution. All other samples were cooked and cooled in the same solution. 
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experiments (200 p.p.m.) is no higher than in the hard waters 
known to occur in certain localities.” 

Effect of amount of cooking water. Equal weights of frozen 
peas and distilled water for cooking were compared with double 
and half the weight of water. The results (Table 2) show that 
wide differences in amount of cooking water have little effect 
upon tenderometer readings when effective cooking time is kept 
constant. Therefore all measurements were made with amounts 


ing and immersion cooling were made in (1) distilled water, (2) 
dilute calcium chloride solution (200 p.p.m. of Ca**), and (3) tap 
water. The results of (1) and (2) are summarized in Table 1, 
while those of (3) were omitted because of variation in hard- 
ness of the local tap water. Consistent toughening was observed 
in peas cooked and wet cooled in local tap water; the increase 
in tenderometer reading ranged from 6.7 to 17.7%, but was 
always lower than the increase in toughening of the same peas 
due to calcium chloride solution (Table 1). 

Figure 1 (a) illustrates the effect of immersion cooling in 
distilled and tap water; Figure 1 (b) shows the effect of cook- 
ing and cooling in distilled water, tap water, and dilute calcium 
chloride solution. 

In Table 1, the samples are arranged in the order of increas- 
ing tenderometer values of the raw material. This order is not 
materially changed in the resulting tenderometer values of peas 


TABLE 2 


Effect of amount of cooking water on tenderometer readings of 
frozen peas. Thomas Laxton, Utah, 1951. Size 5 + 6. Ten- 
derometer of raw peas ~ 124.2. Cooking time — 8 minutes 

with dry cooling 


Te ° 
Distilled Tenderometer at 23° C. 


cooking water No. of 
Ibs 


Frozen peas 


Average 
determinations value 


b 
10 


9 


'Sw Standard deviation after Dean and Dixon (3) 


of cooking water equal to one-half the weight of frozen peas, 
which provides sufficient water to cook them. Distilled water 
was used for cooking all samples except where water hardness 
was an experimental variable. 

Efiect of weight of peas and method of filling tenderometer 
grid cup. The manner of filling the grid cup may cause small 
errors. A normally filled tenderometer grid cup helds approxi 
mately 200 grams of cooked, drained peas. With 100 grams, the 
tenderometer values were 18.4% less and with 150 g., 5.5% less 

° than with the normal 200 g. With 250 g. (compressed) the ten 
. & | | derometer values were 6.4% higher than normal (Figure 2a) 
Thomas Loaton When weights of sample were the same, compression had a 
Row Tend «124.2 negligible effect upon the readings (Figure 2b). The error is 
greater with more mature peas, though less mature peas will 
pack into the grid cup more readily. With a little experience, 
ordinary filling of the grid cup gives good results, as small 
differences in sample weight from 200 g. fall within the range of 
expected experimental error. 

Effect of temperature. Tenderometer measurements at this 
Laboratory were made at 73° F. (23° C.) for both raw and 


Tenderometer Values at 23°C | 


° 


Thomas Laxton 
Row Tend «= 917 


Figure 2. Influence on tenderometer values of (a) weight of 
peas in grid cup, and (b) compression of sample. 


cooked and cooled in distilled water, tap water, or dilute calcium 
chloride solution, with the exception of the variety Wyola. This 


sample differed from others in variety, location of growth, 


processing conditions, and time of delay in the shelled condi- 
"Increased toughness of peas in processing may be partly 


tion (vined in the field, held iced for 2 to 3 hours before blanch- 
ing). The others were shelled and blanched at once. 

Table 1 demonstrates that cooking and cooling (or cooling 
alone) in dilute calcium chloride solution had a toughening effect. 
There is some indication that the more tender peas appeared to 
toughen less than the more mature peas; this difference is not 
apparent when the toughening is calculated as percentage gain 
in tenderometer values (last column, Table 1) 

Our results showing the toughening of frozen peas cooked 
and cooled in calcium chloride solution confirm earlier studies 
on canned peas 4,9). The concentration of used in our 


due to Ca** in the blanching and fluming water and/or to the 
considerable amount of calcium present in common salt (1) used 
in brine separators (brine flotation). This toughening could 
probably be remedied by adding sodium hexametaphosphate to 
the brine (5, 72). The amounts of hexametaphosphate to be added 
must be determined experimentally under plant conditions. The 
tenderometer method described in this paper could be used to 
determine the optimum levels of hexametaphosphate needed, but 
it must be remembered that peas also toughen with delay befor« 
blanching (2, 13) and as a result of natural ripening. 
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cooked peas. With raw peas, when the temperature of a sample 
differed from 23° C. by 1 degree or more, a correction factor of 
0.5 per °C. was applied (10). Comparable studics on cooked 
peas were carried out. The average tenderometer values at 
several different temperatures for 4 lots of peas were graphed. 
Straight lines were drawn and their slopes obtained. The incre- 
ments were negative, as the tenderometer values decrease with 
rising temperature. The average increment was about 0.3 
tenderometer unit per +1°C. (—1 tenderometer unit per 
+6° F.). This correction factor was smaller for tender peas and 
higher for tough peas, indicating that the relationship between 
tenderometer value and temperature may not be linear. 


RECOMMENDED PROCEDURE 

Frozen peas (1150 grams) placed in half their weight of boil- 
ing distilled water in a covered container are brought back to 
boiling in 9 to 11 minutes (heat adjustment is required). After 
10 minutes of cooking (active boiling), the peas are drained 
and cooled to 73.4° F. (23° C.) by immersion in pre-cooled dis- 
tilled water at about 5° C. The tenderometer grid is rinsed 
before and after each measurement with water at 23°C. If 
necessary, the temperature of the sample inside the grid cup 
can be adjusted by rinsing with distilled water at 23° C. A full 
grid cup (200 grams of drained peas) is used, and the 6 deter- 
minations per single cooked sample are averaged. 

When less precision is required, the temperature of the peas 
can be measured after loading into the tenderometer grid cup 
or immediately after shearing. Temperature difference of a few 
degrees can be corrected by use of a factor (—0.3 tenderometer 
unit per +10° C., or —1 tenderometer unit per +6° F.). 

The readings are made on the middle scale (No. 2) with the 
weights as used for raw peas. However, if the tenderometer is 
used for cooked peas only, more exact readings can be obtained 
on the lower scale (No. 1) with the appropriate weight on the 
pendulum (WCT-136 alone ) 


DISCUSSION 


Modifications and sources of error. [Errors in the 
tenderometer measurements occur unless care is taken 
to avoid them. One of the greatest is variation in effec- 
tive cooking time of the sample. Since appreciable cook- 
ing will take place before boiling, adjusting conditions 
so that boiling is resumed within the specified time 
limits (9 to 11 minutes), is essential. The cooling condi- 
tions must also be standardized. Distilled or deionized 
water is necessary for cooking and immersion cooling, 
if toughening of the peas is to be avoided. 

Other sources of error are: (1) insufficient replication 
and inadequate sampling, (2) uncontrolled tempera- 
tures, (3) changes in adjustment of the tenderometer 
itself, (4) hardness of cooking or cooling water, and 
(5) differences in elevation. Our studies were made at 
low elevation (nearly at sea level). At elevations which 
seriously lower the boiling point of water, preliminary 
experiments should be made to establish the proper 
cooking time. 

Evaluation of procedure. Just how well the tender- 
ometer measures the actual toughness or maturity of the 
peas is illustrated in Table 3. The data were calculated 
from a recent study (/0). Each lot of 18 to 24 samples 
represented 2 varieties and several harvest dates and 
size classes. The peas were carefully handled and uni- 
formly processed. Table 3 shows values for the cor- 
relation coefficient (r) and the standard error of esti- 
mate (S,,) between the average tenderometer values 
for cooked peas and (1) their average cotyledon texture 
scores and (2) average percent alcohol-insoiuble solids. 
S,, 1S a measure of correlation; but unlike the more 


familiar correlation coefficient r, it is relatively un- 
influenced by the total range of samples compared. The 
values of r and of S,, show that the tenderometer 
measurements of cooked peas are closely correlated 
with the organoleptic scores of cotyledon texture and 


TABLE 3 
Correlation coefficient (r) and standard error of estimate (S,,) 
of tenderometer measurements on cooked peas vs. cotyledon 
texture scores (scores) and percent alcohol-insoluble 
solids (AIS) 


Year Varieties 


1949 Thomas Laxton (1 
and Rondo 

1950 Tr. L. and Oracle 

1951 T. L. and Dark 

| Seeded Perfection 

' Say standard error of estimate in tenderometer units trom texture 


scores and from AIS 


with the alcohol-insoluble solids content of the same 
frozen peas. 

The high correlation of aleohol-insoluble solids (AIS) 
and tenderometer values in these cooked peas is not sur- 


prising in view of the precision of the measurements and 


the unusual limitations on the growing, handling, and 
processing variables (70). In frozen lima beans, Ster- 
ling and Boggs (14) have recently found that tender- 
ometer values of cooked beans were well correlated with 
panel texture scores but not with AIS when handling, 
processing, or cooking conditions were varied. 

Panel appraisal of texture is essentially a mechanical 
test carried out on the cooked product as eaten. The 
high level of correlation between panel scores and ten- 
derometer measurements in the present work suggests 
the possibility of replacing in some cases the laborious 
panel appraisal of texture with the objective tender- 
ometer method. Further research is needed, however, to 
establish the validity of the tenderometer method for 
peas of varied backgrounds. It will be necessary to 
compare the scores of a trained panel with tenderometer 
values on cooked peas grown in different localities and 
subjected to processing variables including “delay” 
(holding before blanching). Several varieties and ma- 


turities should be included 

It is reasonable to expect that a mechanical test with 
the tenderometer or comparable instrument (6, 7) 
would reflect toughness or tenderness better than chemi- 
cal and physical tests now used, such as alcohol- 
insoluble solids, total solids, density, etc. Once its 
validity is fully established, the tenderometer (or other 
mechanical device) could replace the panel for the study 
of influence of storage and transportation factors as well 
as handling and processing variables upon texture of 
cooked peas. An objective method for such studies 
would not only be more efficient, but would also pro 
vide data that could be compared with those obtained 
at other times. Such comparisons are unreliable with 
organoleptic scores, because samples cannot be tasted 
together. 

SUMMARY 


\ pro edure was developed for use of the tender 
ometer to measure the textural quality of frozen peas 
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after they have been cooked under standardized condi- 
tions. 

The results were closely correlated with panel ap- 
praisal of the texture of peas and with alcohol-insoluble 
solids, when the raw material variables were variety, 
harvest date, and size class 

The procedural variables investigated were cooking 
time, method of cooling, hardness of cooking and cool- 
ing water, amount of cooking water, weight and com- 
pression of peas in the tenderometer grid cup, and their 
temperature. Standardized conditions of cooking, cool- 
ing, and temperature are necessary for good results 
Distilled or deionized water must be used to avoid 
toughening by calcium ions in tap water. 

As compared to panel appraisal, the advantages of 
the tenderometer procedure include increased objec- 
tivity, speed, and reliability. 
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Color Grading Foods With the Purdue Color Ratio Meter*" 
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Color often serves as a quality indicator for food 
products and, in many respects, is nature’s method of 
indicating prime eating quality in natural foods. Color 
is an important factor in the standards for quality 
promulgated by the United States Department of Agri- 
culture for many food products. 

Visual grading of food for color is dependent upon 
the grader’s ability to perceive color differences, and his 
judgment of the equivalence ef the color of the product 
to the grade requirement in question. This ability is 
subject to fatigue, and is influenced by working condi- 
tions, Similarly, these factors are important in the 
regular quality control activity in food plants. 

For certain commodities it appears possible to over- 
come the inherent difficulties of subjective color evalu- 

* Journal Paper No. 732. Purdue University, Agricultural 
Experiment Station, Lafayette, Indiana 

* Presented at the Thirteenth Annual Meeting of IFT, Bos 
ton, Mass., June 22, 1953 


ations. The Hunter Color and Color Difference Meter 
has been found to be applicable to a number of color 
grading situations (3, 6, 8, 10, 12, 13, 14). It is a tri 

stimulus color meter, and gives accurate and reproduci 

ble results. With tomato and tomato products, the 
Hunter ay/by, value has been found to be related closely 
to hne (72). It has been possible to describe a term 
such as “90% good red color” in terms of the Hunte: 
units (8). It is thus possible to compare the grade 
interpretations in ong area to those of another. It is 
most important that tne color line for grade divisions be 
fixed or stable, for instance in the marketing of 500,000 
tons of tomatoes through 100 inspectors in this state 
It was thought that perhaps the Hunter instrument was 
applicable to the job. Attempts in two separate years 
to indoctrinate raw product inspectors in this area to 
the use of a tri-stimulus color meter proved fruitless. It 
was apparent that a more simple approach would have 
to be taken. There is a need in our industry for obje« 

tive, easily operated, color grading instruments. 
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WAVELENGTHS IN MILLIMICRONS 


Figure 1. Spectral analyses of Starking Delicious, Turley, and Striped Rome apple color. 


by percent reflectance between the grades was found to be in the 
spectral regions near 640 my and 560 ma (Figure 2). Color at 
640 mu is red, and as the fruit matures the percent reflectance 


DEVELOPMENT OF THE PURDUE METER 


The spectrophotometer is recognized as a basic mstrument 


in the fundamental standardization of color (1). The recording , 
at this wavelength increases. The color at 560 my is yellowish 
spectrophotometer automatically and continuously marks the 
; ry green, which gives a decreasing value for the percent reflectance 
percent reflectance for wavelengths between 400 and 709 my 
, as the fruit matures. Thus, as the fruit ripens from the turning 
[ypical results of such analyses for three common apple varie eae 
. : stage of pale yellow to red ripe, there is a simultaneous rise in 
ties of various color grades are shown in Figure 1. Similar : 4 
. reflectance at 640 my and a decrease in reflectance at 500 my 
curves for a green and a fully ripe tomato are shown in Figure : , : 
) ’ Based on the percent reflectance at each of these 2 wavelengths 
2. These curves led to the belief that it would be possible to , 1 
the value for the red/yellow ratio would be small for a green 
construct a photoelectromic gra ling imstrument " 
or poorly colored fruit, and large for a red ripe fruit. Based 


on the above information a photoelectronic color meter was 
the Campus Electronic 


60 designed and constructed through 
—— GREEN TOMATO- MATURE STAGE 7" Service (9) at Purdue University. The instrument was designed 


RUNTER with the concept of simplicity and this led to several innovations 
Wi —— RED TOMATO US + | / Because the objects to be evaluated were irregularly shaped, a 
4 —— circular fluorescent lamp was used as a light source, This par 
-40r ticular tube emits little infrared radiation, to which available 
~ photo tubes were sensitive. The fruit specimen holder ts located 
W 30 directly above the geometric center of the circular tube, in the 
> same plane with the fruit specimen. Alternate red and yellow 
< filter photocell units are evenly spaced around the circumference 
o 20 of the fruit, see Figure 3. The red circuit is composed of Argus 
aa red filters and RCA type 9225-1 photocells which are sensitive 
ui 10 ae in the spectral region of 620 to 650 my. The yellow circuit is 
panel composed of dark yellow Argus filters and companion photo 
evectaic cells RCA type 9265-3 ensitive the spectral region of 540 
S00 500 600 700 
WAVELENGTH IN MILLIMICRONS 
Figure 2. Characteristic spectral reflectance curves for a 
green and a red tomato. P on " 
The ripening of a green tomate through to the red ripe stage 7 
is followed closely by the percent reflectance at a wavelength 
of O80 my (igure 2) At this wavelength the difference be hee iter 
tweet No and | No 2 color Was approximately 
10%. Measurement of the fruit at this wavelength was tenta 
tively not considered feasible for grading the various qualities of 
red tomatoes due to the small range of color in question and the 3 eas o Ses 
corresponding small change of reflectance values. The second 
method of separating the three color grades (U. 5. No. 1, U.S Figure 3. Vertical section—diagrammatic drawing of Pur 
No. 2, and cull) was with the measurement of reflectance at two due Color Ratio Meter Model No. 360-A indicating specimen, 


hands of the spectrum. The maximum difference as measured filter, photocell and light source arrangement. 
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to 580 ma. Ten filter photocell units are employed. After proper 
calibration the instrument is ready for use. With such a system 
the red/vellow ratio for a specimen is indicated on the instru- 
ment dial, 


COLOR EVALUATION OF FOODS 


From the spectral reflectance curves for tomatoes (Figure 2), 
it was anticipated that the red/yellow measurements of the 
Purdue Meter would be correlated with visual interpretations of 
external tomato color. Because of the highly significant rela- 
tion between visual color interpretations and Hunter Meter 
values (J0, 12), the Hunter instrument was employed to 
evaluate the Purdue Meter. The relations between Purdue 
Meter values and the Hunter Meter values for outside (or 
surface) tomato color are shown in Figures 5 and 6. More than 
a thousand samples are represented in this figure. The Hunter 
Meter values were obtained by averaging the a/b ratio obtained 
from three randomly selected areas around the equator of the 
fruit. The Purdue Meter values represent the average of dupli- 
cate readings for the same fruit. Figure 6 shows the relation- 
ship between the Purdue Meter values and the Hunter Meter 
values for tomato juice samples. The sample juices were placed 
in a round bottom flask for analysis as shown in Figure 4. 

Essentially the application of the Purdue Color Ratio Meter 
to the problem of evaluating the color of red apples may be 
demonstrated in Figure 1. If the reflectance value indicated by 
line “B" for a sample is divided by the reflectance value indi- 


Figure 4. Purdue Meter with tomato juice in position to be 
evaluated for color. 
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Figure 5. Relation between Purdue Meter Model 360-A val- 
ues and Hunter Meter values for outside tomato color. 


cated by line “A” for the sample, it will be seen that the “B” 
value/“A” value ratio results in a system which highly correlates 
with the visually evaluated color for a particular specimen. It 
should also be pointed out that the reflectance values for the 
various samples indicated on line “C” in the above figures would 
also be of value in objectively color grading these samples. It 
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Figure 6. Relation between Purdue Meter Model 360-A val- 
ues and Hunter Meter values for tomato juice color. 


will be noticed that line “C” reflectance values (approximately 
580 mu) would segregate the poorly colored fruits better than 
the well colored fruits. The relationship between the percent 
good red color visually assigned by a panel for the several 
varieties of apples, and the corresponding Purdue Color Ratio 
Meter values for these varieties are given in Figure 7. The cor- 
relation coefficients for Winesap, McIntosh, Delicious, Starking 
Delicious, Turley, and Striped Rome apple varieties were found 
to be .89, .90, .81, .97, .89, and .92, respectively (4). These values 
indicate that a good degree of correlation exists between the 
visual observations and the values obtained with the Purdue 
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Figure 7. Relation between percent good red color, visually 
assigned, for several varieties of apples, and Purdue Color Ra- 
tio Meter—Model 360-A values for these varieties. 


Meter. From the data obtained for each variety, regression 
lines were calculated and plotted. The Purdue Meter values 
for the various apple color requirements of the U. S. grades for 
a variety may be found from these curves. 

Studies with the Purdue and Hunter meters with a number 
of commercial catsup samples are indicated in Figure 8. 

A number of frozen strawberry, frozen raspberry, and straw- 
berry jam samples were evaluated for color as above. Fruits 
were mashed prior to color measurement. The averages of 3 
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Hunter Meter values for samples were plotted against Purdue 
Meter values. Typical results are shown in Figure 9 for these 
small fruit products. 
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Figure 8. Relation between Purdue Meter and Hunter a/b 
values for commercial catsup samples. 
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values for commercial strawberry jam and frozen strawberry 
and raspberry samples. 


DISCUSSICN AND SUMMARY 


The Hunter Color and Color Difference Meter is a 
tri-stimulus instrument. As has been shown by many 
workers, the Hunter a/b (red/yellow) ratio for tomato 
samples is closely related to hue. Hue has been shown 
to be the factor by which inspectors grade such com- 
modities as tomatoes and tomato products (/2). The 
Purdue Color Ratio is not a tri-stimulus instrument. 
However, it appears that in the instance of such items 
as apples, tomatoes, and some other products, an instru- 
ment other than a tri-stimulus one may be highly effi- 
cient in objectively evaluating color as seen by an 
experienced panel. The tri-stimulus type of instruments 
are necessarily complex. Three factors must be evalu- 
ated. When the situation is such that a system other 
than a tri-stimulus one is capable of evaluating objec- 
tively the color of a sample with good accuracy, the 
problem is greatly simplified. While the Purdue Color 
Ratio Meter is not a multipurpose type instrument, it is 
felt that for certain agricultural commodities where the 
red/yellow ratio is a good indicator of the visually per- 


ceived color, the instrument may be of interest (2, 4, 5, 
6,7, 8). The simplicity, ease of operation, ruggedness, 
and inexpensiveness of the meter * bring it to the level 
of a practical field-type grading instrument. The Pur- 
due Meter is inadequate in its interpretations of pre- 
dominantly yellow or green objects, necessarily so by 
its inherent design. 

For particular food color evaluating situations, it is 
believed that simple electronic devices may be con- 
structed which would have great accuracy for quality 
control types of examination. For instance, the color 
score of every code and lot of tomato juice manufac- 
tured commercially in a nearby factory was obtained 
and recorded by the quality control personnel, The 
sample of juice secured for mold counting later was 
used for the color assay 

One of the weaknesses found in the Purdue Meter 
has been associated with non-uniformly colored sam- 
ples. To overcome this feature an instrument was de- 
signed in which the specimen holder was made to rotate 
35 r.p.m. The instrument with the rotor attachment is 
shown in Figure 10. There are three red and three yel- 
low filter photocell units in the shown figure. The elec- 
tronic circuits are basically those of the regular unit 
(9) with the exception of a feature for stabilizing the 
needle on the dial. With the rotor attachment, fruits 
with very non-uniform color distribution are evaluated. 


Figure 10. Purdue Meter with specimen holder that revolves 
35 r.p.m. 


In addition to the rotor type Purdue Meter an instru- 
ment with sensitivities in the yellow and green region of 
the spectrum is being developed in these laboratories, 
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Information is presented concerning conversion of 
Italian prunes into attractive and tasty juice and juice 
concentrate products. Description of the process, 
equipment needed, and results of investigations of the 
effects of maturation before harvest, removal and re- 
turn of essence, temperatures during concentration and 
temperatures during storage upon the product are 
included. 


The Italian or Fallenberg variety of prune, similar in 
character to those varieties raised in southeastern Eu 
rope, is the principal variety grown in the Pacific 
Northwest. The fresh market and the canned product 
are the two principal outlets for this variety of prune. 
In the last few years, production has exceeded the de- 
mands of existing outlets. As a result, prices for the 
raw fruit have been depressed and considerable work 
has been done by several groups in efforts to develop 
increased demand. 

Studies have been reported on problems related to 
canning of Italian prunes (7, 5) and more recently on 
the preparation of juice and juice concentrates from 
fresh Italian prunes (3, 4). Numerous inquiries from 
people interested in producing juice or juice concen- 
trates have indicated a need for publication of more 
detailed information on the subject than is now cur- 
rently available. 

This paper reports the results of studies of factors 
involved in preparation of juice concentrates from fresh 
prunes, The studies, which have been in progress for 
several years, were made in cooperation with the Wash 
ington State Fruit Commission. They have resulted 
in the development of a process for converting fresh 
prunes into either a single-strength or a concentrated 
juice possessing a striking red color and a pleasing, tart 
flavor if prunes fully matured before harvest are used. 


* Bureau of Agricultural and Industrial Chemistry, Agricul 
tural Research Administration, U. S. Department of Agricul 
ture. 


PREPARATION OF JUICE 


Fresh Italian prunes can be converted into juice in much the 
same manner as French prunes (10). The method used in this 
Laboratory consisted of the following steps: Prunes were 
washed in cold water and enzymes were inactivated by blanch 
ing whole fruit in steam to a negative catechol test (8) (8 to 9 
minutes at 212° F.). To prevent loss of coloring matter and 
soluble solids leached from the prunes by condensed steam, they 
were blanched on solid trays. Retention of color is particularly 
important to assure adequately pigmented juice. The method 
can be considered as a close approximation to that in which a 
screw-type cooker or blancher is used. Bianched prunes were 
fed directly into a paddle finisher which separated pits and pro- 
duced a puree consisting of finely divided flesh and skins. Puree 
was treated with a pectic enzyme preparation (Table 1) prior 


TABLE 1 
Time-temperature-concentration values for treatment of 
Italian prune puree with pectinol A‘ 


Concentration of Time (hrs.) Time (hrs.) 
Pectinel (wt. % addition) at 75° F at 100° F. 


3.5 
5 
' Mention of this product is illustrative but not restrictive, and cannot 
considered as an endorsement of this particular product or manufacturer 


to pressing, as such treatment resulted in a doubling of yield 
and an 80% reduction in filter cel requirements. Juice recovery 
was carried ©’ t in a bag-type press with 15 to 2.0% of filter 
cel as a pressing aid. Because of its consistency, Italian prune 
puree could be pressed only with extreme difficulty in a rack 
and-frame press. Pressed juice was clarified in a pre-coated 
horizontal plate pressure filter with ag proximately 0.25% filter 
cel as an addition to the juice. 

The sparkling clear juice obtained by this process was of a 
rich scarlet color and, when obtained from mature prunes, of a 
pleasingly tart flavor. The yields obtained were high (Table 2) 
compared with those of most fruits. Values listed in Table 2 
have been corrected for dilution with condensed steam (about 
5 to 60%) that eccurred in the blancher. 


PREPARATION OF CONCENTRATE 
Studies concerning preparation of fruit-juice concentrates 
follow two general lines of investigation. The first is concerned 
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TABLE 2 


Laboratory yield data in the manufacture of clarified juice 
from Italian prunes 


Losses 


Operation Yield %' ; 


Amount % Type 


Blanching 100.0 0.0 
Pulping 94,2 5.8 Pits, etc 
Pressing 83.2 11.0 Flesh 20d skins 


Filtration cake loss 


Clarification 


1 All percentages are hased upon the weight of prunes after washing 
and corrected for dilution with condensed steam from the blancher 


with information relative to volatile flavor constituents present 
in the juice and the second with limiting conditions of time and 
temperature during concentration. Volatile fiavor constituents 
can be recovered by stripping them from the juice prior to con- 
centration (2, 7) while limiting conditions during concentration 
can be determined in a falling-film evaporator (9). 

It was found that recovered volatile flavor constituents from 
all but the most mature prunes were of practically no value 
in enhancing the flavor of a reconstituted concentrate. In the 
case of juice from the most mature prunes, return of recovered 
volatile flavors definitely enhanced the final flavor. The degree 
of enrichment in flavor can be described as changing a very good 


product into an excellent one. 

Clarified prune juice can be concentrated at an absolute 
pressure of 4 inches of mercury in a falling-film evaporator to 
as high as 75° Brix without any particular difficulty. This 
represents a fold-by-volume concentration of 4 to 5.4, based on 
the normal soluble solids range of Italian prune juice (24 to 
18%) and would permit packing of the usual 4-fold type of 
concentrate 

Tests were made in a falling film evaporator to determine the 
maximum operating pressure (and hence temperature) at which 
concentration could be carried out without affecting the flavor 
of the reconstituted product. Portions of a batch of juice were 
concentrated at various operating pressures, and products of 
concentration were recombined for flavor evaluation. The 
evaporating period for each run was 120 +5 minutes and the 
temperature rise during concentration approximately 5° to 6° F. 
(28° to 3.3° C.). Organoleptic evaluation showed that Italian 
prune juice is relatively stable against heat. The panel was 
unable to distinguish between juices concentrated at oper- 
ating pressures ranging from 1.25 to 9.50 inches of mercury 
(equivalent to boiling points of water of 85° F. and 160° F., 
or 29.4° and 71° C., respectively ). 


STORAGE EXPERIMENTS 


Four-fold concentrates, both hot and cold pack, showed no 
noticeable changes in either flavor or color during storage at 

10° F. (—23.3° C.) over the period of one year. However, 
definite changes during this period of time were observed in 
samples stored at 75° F. (23.8° C.). The hot-packed samples 
were prepared by heating concentrate to 200° F. (93.3° C.) in 
a single-tube heat exchanger (1-2 seconds), filling into 6-ounce 
“H” enameled cans, sealing and inverting for 2 minutes before 
cooling in running cold water. The cold-packed samples were 
filled cold, sealed, and frozen at —10° F. 

The color changes resulting from storage at 75° F. were of 
a type normally occurring in juices containing anthocyanin type 
pigments, i.e., a shift from the red toward the brown. Objective 
measurements of changes in color of one of the concentrates 
after 6 months’ and 1 year’s storage are shown in Figure 1. Con- 
centrates were reconstituted to origina’ soluble solids content 
before color measurements were made with a spectrophotometer. 
In terms of visual color, the net change at the end of 6 months 
was small, while that at the end of a year was quite noticeable, 
although to the eye red still predominated and the color was 
fairly attractive. Concentrates that had been packed in glass 
(5 oz. baby food jars with white cap) showed approximately 
the same degree of color change, regardless of whether storage 
took place in daylight or in the dark 

The flavor of juice reconstituted from concentrates stored for 
6 months at 75° F. had not deteriorated appreciably, but that of 
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concentrates stored for one year had developed both oxidized 
and caramelized types of off-flavor 
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WAVELENGTH IN MILLIMICRONS 


Figure 1. Color changes taking place in concentrated Italian 
prune juice during storage at 75 F. 


EFFECTS OF PRUNE MATURITY 


(hur experience with Italian prunes has shown that only a 


mature prune will produce a satisfactory Juice or juice concen 
trate In trade terminology, prune maturities are generally 
expressed as being of “fresh market,” “canning” or “drying” 


maturity. We have found that juice obtained from prunes of 
“fresh market” maturity is light in color, exceptionally tart 
in flavor, and lacking in aroma. It tends to darken during stot 
age at a faster rate than juice from more mature prunes. Juice 
from prunes of “canning” maturity is good in color, very tart 
in flavor, and somewhat lacking in the full aroma of juice from 
fully mature prunes. Juice from prunes of “drying” maturity 
(for instance, from the second harvest in the Vancouver, Wash 
ington, area) has an excellent color and a fully rounded, fresh- 
prune flavor. Of the 3 general types of maturity, juice obtained 
from the first can be considered as having doubtful acceptability, 
juice from the second as being useful after the addition of sugar 
and perhaps water to lower its tartness, and juice from the third 
as being a superior and attractive product 

The importance of using fully mature prunes as a source of 
juice cannot be over-emphasized. Total acid concentration in 
prunes drops rapidly during the later stages of maturation (from 
about 1.0% to about 0.6%) and a typical and pleasing aroma 
develops strongly during this period. In the opimon of those 
who have tasted these juices, a juice with a total acid concen- 
tration of about 0.6 to 0.7% is a pleasing beverage, but one 
with a concentration of 1.0 to 1.2% is not acceptable unless the 
concentration has been reduced by the addition of water and 
sugar 


PREPARATION OF PRUNE DRINKS 


The degree of maturity economically attainable will vary in 
different regions, as climatic conditions during the harvest sea- 
son (rain or wind) may force an early harvest. Hence, studies 
of means for utilization of juice from prunes harvested at lesser 
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degrees of maturity than the ideal were made in conjunction 
with this work. As some of the juices obtained were far too 
tart for the average palate, experiments designed to evaluate 
madified juices were carried out. Sufficient water was added to 
reduce the total acid concentration and sufficient sugar added 
to raise the soluble solids to that of a typical juice irom fully 
mature prunes (total acid concentration expressed as malic acid 
of about 0.63% and soluble solids concentration of about 22% ). 

As an example, 40 parts of water and 12.2 parts of sugar 
were added to 100 parts by weight of a juice having a total acid 
oncentration of O89% and a soluble solids concentration of 
21.8%. The resultant drink was considered to be equal in color 
to that of juice from mature prunes and highly palatable, but 
slightly inferior im taste, as it appeared to lack the tully rounded 
aroma of juice from prunes which had fully matured on the 
tree. Concentrates of these juices were made by concentrating 
juice to the desired degree, dissolving the necessary sugar in 
the concentrate, and packing. In the particular example given 
above, addition of 32.2 parts of sugar per 100 parts of concen 
trate contaniing 61.1% soluble solids would produc a four-fold 
concentrate of this prune drink 

Such a procedure as outlined above will greatly improve the 
palatability of juices trom prunes of average “canning” ma 
turity. However, so little typical prune flavor and aroma are 
found in juice from prunes of “tresh market” maturity that the 
procedure ts of little use for this type of prune. 


COMMERCIAL APPLICATION 


Laboratory methods outlined above should be readily 
adaptable for commercial use, because the required 
pieces of equipment are commercially available. Use of 
a serew-type blancher (such as an apple sauce cooker ) 
is recommended, A bag-type press is recommended in 
preference to the rack-and-frame type, because the 
puree is too thin to allow a firm stand of cheeses and 
frames. The decision as to the time-temperature-enzyme 
concentration combination needed for pectic enzyme 
treatment depends upon the type of operation planned ; 
treatment at the higher temperature and enzyme con- 
centrations is more adaptable to continuous operation. 

Concentration can be carried out in equipment and 
under conditions of time and temperature that are suit- 
able for production of beverage-type grape or apple 
concentrate (6) \lthough expermental results indi- 
cate that Italian prune juice can withstand appreciably 
higher temperatures during concentration than apple 
or grape, itis expected that the manufacturer would 
plan to concentrate more than one type of juice and 
hence purchase equipment suitable for the various types 
of fruit produced in his local area. Insertion of an 
essence-stripping unit prior to concentration would be 
beneficial if the prunes are expected to be quite mature, 
and quite necessary if the management intends to con- 
centrate other types of juice, such as apple or grape, 
which require essence recovery for manufacture of a 
superior product, 

Storage tests show that frozen four-fold concentrates 
are stable over the period of one year. Sterile or hot 
pack concentrates can be stored for a short period of 
time at 75° b. (24° C.) without serious deterioration, 
Fests made, however, indicate that 6G months may be 
considered to be the absolute maximum, for some de 


terioration in both color and flavor were noted at the 
end of this period of time. Tests were not made at 
intermediate temperatures, but it is expected that stor 
age in the neighborhood of 40° F. should prolong the 
storage life considerably, for deteriorative changes 1 
color and flavor of fruit juices are slowed down as the 
temperature of storage is lowered. 


SUMMARY 


\ process is described and equipment needs outlined 
for the preparation of single-strength and four-fold con 
centrated Italian prune juice from fresh prunes. Con 
centration can be carried out in the laboratory at the 
relatively high absolute pressure of 9 inches of mercury 
without adversely affecting the product. The value of 
essence recovery is debatable and depends upon the 
particular raw material used. 

Prunes must reach full maturity if a top-quality juice 
or juice concentrate is to be prepared. In those areas 
where full maturity is not economically feasible, dilution 
of the juice or concentrate with sugar and perhaps 
water to reduce the astringency will result in a potable 


juice, 
Four-fold concentrates can be stored for one year at 
10° F. without noticeable changes. Sterile concen 
trates stored at 75° F. for 6 months showed some 
deterioration in color and flavor. At the end of one 
year, both color and flavor had deteriorated appreciably 
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IMITATION COCONUT BY FIRMENICH 


gives your products the true and complete flavor of the meat of the coconut 


Your coconut-flavored products enjoy the 

sweetness and freshness of a newly opened coconut 
itself when you fortify them with Coconut Flavor 

by Firmenich. For Firmenich has captured this delicious 
flavor... reconstructed it for you by original research 
... prepared it for you as a precise and potent 

flavor material... of the utmost purity and stability 


... to enhance the appeal of your cake mixes, 
ice-cream, candy, all the foods and confections FIRMENICH OF CANADA, LIMITED, 348 WALLACE AVENUE, TORONTO 
that you flavor with coconut. GENEVA . FARIS . 


FIRMENICH INCORPORATED 


250 West 18th Street, New York 11 
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Packers can cut smokehouse time of cooked, 
cured, comminuted meats by '% or more 
with Pfizer Ascorbic Acid or Sodium Ascor- 
bate. In many instances these products give 
better color retention. They are easy to use . . . simply 
dissolved in water and added near the end of the chop. 
Inexpensive, too... averaging approximately a quarter- 
cent for each pound of finished product. 


Here are examples of the way Ptizer products are now being used to cut processing 


LY) A smoother, creamier tasting product is 
(C&) the result of emulsifying process cheeses 

with Pfizer Sodium Citrate. This pleasant- 
tasting salt of citric acid improves the 
. makes process cheeses non- 


slicing characteristics . . 
crumbling and uniform. It serves ideally, too, for cheeses 
that are to be remelted in cooking, making possible the 
smooth, even quality all cooks desire. 
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it takes only a few words to get action 
when you're dealing with your Pfizer sales representative 


Suppose, for instance, you are seeking advice on giving one of 


your present food products more sales appeal. Or, you may 
f be considering the production of a new or improved product. On the 
e other hand, you may be finding that excessive processing costs are 


threatening to price your line out of the market. Whatever your 
problem, discuss it with your Pfizer sales representative. He may find 
the answer in the vast experience Pfizer has gained in working 

with the food processing industry for nearly a century. 


wt 


g costs or to add sales appeal to foods and beverages. 
is Carbonated beverages enriched with Vita- 
in B, and Vitamin C have already proved 
t- to be big sales getters. Additional experi- 630 Flushing Ave., Brooklyn 6, N. Y. 
1e mental work ée« fortifying beverages with Branch Offices: Chicago, III.; San Francisco, Calif.; 
1. Vitamin By» is now being carried on. Vitamin-fortified Vernon, Calif.; Atlanta, Ga 
8 carbonated beverages may be your next sales success. 
Contact Pfizer for information accumulated in more than 
le : Manufacturing Chemists for Over 100 Years 


17 years as a leading vitamin manufacturer. 


Whenever you have a food processing problem, talk it over 
with your Pfizer sales representative. He'll be glad to assist you. 


: 
: 
+ \ 
x 
e 
‘ 


20-page booklet on 
PRODUCT 
CONDITIONING 


Would your product be improved by better protection 
against hardening or drying out? Or by longer-last- 
ing flexibility, softness, or controlled viscosity? Then 
this new booklet will be helpful to you. It discusses 
the technical aspects of product conditioning, and 
contains text, tables, and graphs that will help you 
select a product conditioning agent. Here are some 
of the subjects covered: 


Choosing a product conditioning agent 

Hygroscopicity 

Nonvolatility (vapor pressure) 

Viscosity 

Soiubility—solvent power 

Compatibility 

Chemical stability 

Noncrystallinity 

Nontoxicity 

Taste 

Product conditioning of foods 
and confections 

Performance versus cost 


For your free copy of this valuable new booklet, just 
write — Dept. FT, Glycerine Producers’ Association, 


295 Madison Avenue, New York 17, N. Y. 


ANNUAL MEETING BULLETIN BOARD 
(Continued from page 24 preceding technical papers ) 

registration fee will be required. Extra tickets and 
tickets for events scheduled after the printing of the 
Preregistration Application Form will be obtainable at 
the EXTRA TICKET SALES window in the Galeria 
of the Biltmore Hotel only after members have regis- 
tered and obtained their badges. Acknowledgment of 
receipt of applications and payment will be mailed by the 
Registration Committee between June Ist and June 
15th. The numbered acknowledgment card will be a 
receipt which will serve as identification for registrants 
picking up their envelope of tickets and badges at the 
PREREGISTRATION DESK in the Galeria of the 
Biltmore Hotel. Preregistration will be a convenience 
for you and a saving for IFT. Please send your PRE 

REGISTRATION APPLICATION NOW to L. B. 
Rockland, Chairman, Registration Committee, Institute 
of Food Technol., 263 So. Chester, Pasadena 5, Calif. 


ANNUAL MEETING TECHNICAL PROGRAM 
KEEPS PACE WITH GROWTH OF 
THE INSTITUTE 

The technical program to be presented at the Los 
Angeles meeting (June 27-July 1, 1954) is indicative 
of the growth of the Institute, both as to the number of 
papers to be delivered—well over 180—and the num- 
ber of fields of interest covered. Although the program 
covers the established categories—fruit and vegetable 
research and technology, fish and meat technology, sen- 
sory testing of foods, food packaging, and so on 
symposia and sessions have been added that are either 
new to IFT meetings or novel in their organization. 

Roy Walters’ session (June 29) on marketing, for 
example, adds a new note to IFT annual meeting 
agenda. Business opportunities in the grocery field, food 
advertising, marketing and distributing foods, and the 
evaluation of marketing programs will be the topics, 
and the subject matter will suggest many appplications 
for the technologist working to develop new products or 
to improve existing ones. Harold Berg’s session ( June 
28) on wine stability includes eight papers, many of 
them by research workers affiliated with the great wine 
manufacturers of the California area. Such influences 
on the stability of wine as the nitrogen content of the 
must, pH and total acidity, enzyme introduced as a 
stabilizer, sulphur-dioxide—these are some of the topics 
to he considered by the wine specialists. 

Monday, June 28, will be a full day. Several papers 
relating to poultry, eggs, and milk, respectively, will be 
presented at George Stewart's session (June 28). 
\mong the contributions to this session will be one on 
acetoglycerides—new fat products of potential value for 
the food industry. FE. B. Oberg’s session (June 28), 
devoted to research papers, contains interesting reports 
of work done on the antioxidant properties of natural 
spices, on maple sirup, on flor Veast, on flavor evalu 
ation, on continuous pressure filtration, as well as other 
studies. 

“Special Purpose Foods”—that is, foods for children, 
for the aged, and for medical diets—-will furnish food 
technologists with background on the problems inherent 
in formulating and manufacturing these types of foods 
Several medical scientists are participating in this 


session. 
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Helen Hanson's session ( June 29) on consumer test- 
ting is closely held to methodology and techniques. The 
organizations contributing their experience with vari- 
ous scales and tests are the University of California, the 
(Quartermaster Institute, the Western Utilization Re- 
search Branch (formerly the Western Regional Re- 
search Laboratory), Gseneral Mills, Thomas Lipton, 
Inc., Kraft Foods Company, and the Massachusetts In 
stitute of Technology. Although not located in this 
session—which is confined to consumer testing—the 
U.S. Testing Company, the University of Illinois, the 
University of Maryland, Cornell, the Ohio State Uni- 
versity, the State College of Washington, Oregon State 
College, the University of Wisconsin and others con 
tribute findings that relate to the sensory testing of 
foods in connection with other sessions. This whole 
field will receive much emphasis during the meetings. 

Federal and state food and drug laws are to be 
analyzed and discussed in the session (June 29) to be 
conducted by Charles W. Kaufman. EF. J. Cameron, 
I. N. Peters, Emil Mrak, J. P. sty, H. J. Deuel, Eliza 
beth Elbert and Carl Fellers are among those who will 
present formal papers on these topics. A. M. Gilbert of 
Davis and Gilbert, New York City, Counsel for Best 
Foods, will speak on the Federal law and proposed 
amendments as they affect food standards as the closing 
feature of Kaufman's session 

OF great interest on Tuesday morning, June 29, will 
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Microscopes, Illuminators, Colony Counters, and other 
Scientific Instruments. We will gladly supply literature 
at all powers. or assistance on inspection problems. Write Dept. 1)190 


improve image contrast. 


BUILT-IN ILLUMINATION — Eliminotes 
adjustment. Uniformly fills the field 


be the session in appreciation of [Edwin Bret Hart 
famous University of Wisconsin scientist, whose name 
will also be commemorated in the Babcock-Ilart Award. 
Under the chairmanship of L. E. Clifeorn, the life and 
accomplishments of this learned biochemist will be 
described. The Wednesday morning general session 
will be the occasion for the Nicholas Appert Award 
address and the Babcock-Hart Award address. These 
are notable occasions each year at the Il’ T meetings. 
Kenneth Brighton’s group will discuss “What's New 
In Packaging,” (June 29) and in this connection will 
cover plastic films, paperboard containers, metal con 
tainers, glass containers, and shipping containers—in 
all, six papers of unusual merit. The pectin chemists 
will foregather with Reese Vaughn to hear a set of 
formal papers, and will delve further into this complex 
subject at a Tuesday evening “pectin round table; 
Problems in fruit and vegetable research and _ tech- 
nology will be considered by numerous specialists in this 
field—in John MacGiillivray’s session (June 28) H. W. 
Schultz’ session (10 papers, July 1), and by J. R. Wag 
ner’s session on fruit and vegetable dehydration (June 
29, eight papers) as well as in |. I’. Moster’s session 
(11 papers, July 1), and in WK. G. Dykstra’s session on 
frozen foods (June 29). Ina session conducted by M. 
Simon (June 29)—which extends the dehydration dis 


cussions—a resume of research being done in the United 


Kingdom will be presented. Frank Gunderson’s group 


P45 TIME-SAVING 
POLARIZING NO. 78 
MICROSCOPE MICROSCOPE 


The simplified 
microscope for 
speedier focusing 
and manipulation 
savingfeatures provides more 
as the No. 78 Microscope. comfortable working position. 
The ideal routine instrument. 


A capable 
polarizing in- 
strument with 
the same time- 


AO SPENCER DARKFIELD 
; STEREOSCOPIC QUEBEC COLONY 
U MICROSCOPES COUNTER 


For estimating the 
bacterial concen- 
tretion in dairy 
products, 


Thoroughly 
proven, Thou- 
BCE sands used in 

industrial lab- 
oratories everywhere. They sim- 


plify identification and counting 
of adulterants, etc. 
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11) to simplify 
your job of guarding food quality 
4 
1% 
: 
: 
$1 


extend SHELF LIFE! 
retard RANCIDITY! 


eee ON High-Fat 
Low-Moisture Foods! 


@ As you know, potato chips, prepared mixes, nuts, 
baked goods, powdered soups and many other prod- 
ucts that are high in fat and low in moisture are often 
spoiled by rancidity and the development of oxida- 
tive “off” flavors. And these factors reduce the shelf 
life and profit margin of many food products. 

These problems may be avoided by the proper use 
of a new food grade salt with antioxidant, developed 
as a result of years of laboratory research— Diamond 
Crystal Sait with ANTIOXIDANT! 

New Diamond Crystal Salt with Antioxidant is as 
simple to use as common table salt. If sodium chlo- 
ride is used in your processing, this new salt will fit 
into your operation without extra equipment or labor. 

Diamond Crystal Salt with Antioxidant is eco- 
nomical, too! The extra cost involved in salting po- 
tato chips is only about 7¢ per 100 Ibs. of chips! This 
is a small cost to minimize returned goods. 

The effectiveness, ease of use and economy vi this 
new salt will more than justify its test in your opera- 
tion. Samples are available upon request. Send for 
yours today! 

Write to Technical Director, Diamond Crystal 
Salt Co., St. Clair, Michigan. 


DIAMOND CRYSTAL SALT 
with Antioxidant 


ANNUAL MEETING BULLETIN BOARD 


will report (June 29) the results of research in the 
comparatively new field — irradiation sterilization - 

sometimes called “cold sterilization.” The use of irradi- 
ation in eradicating insects in packaged rations, basic 
considerations with respect to liquid foods, and “food 
something new in the world of research and 


physics” 
are among the papers in) Gunderson’s 


technology 
session. 

Citrus concentrates, one of the great achievements of 
recent research and technology in the food field, will 
receive attention on Thursday, July 1, under the chair- 
manship of W. R. Roy. The papers, some 17 all told, 
that feature the program for this session range from the 
food engineering aspects of concentrates to the bac- 
teriology of these products. 

In so excellently organized a total program it is im- 
possible to pick out one program and say “this is a 
must.” However, attention should be called to Curtis 
Maier’s well-rounded treatment of “food engineering.” 
(July 1). The integration of food engineering, food 
technology, and food science will be made clear and for 
those looking for the overall view, this session should 
be kept in mind. A panel on instrumentation in the 
modern food plant should have special appeal for food 
engineers and technologists. 

The effect of chemicals (pesticides, etc.) on flavor 
will be examined at C. H. Mahoney’s session (July 1). 
A feature of this program, will be a report on studies 
designed to arrive at a “standardized procedure” for 
making flavor evaluations of canned foods treated with 
chemical pesticides. These studies were a cooperative 
effort on the part of several organizations. 

Aksel Olsen’s session ( July 1) will include interesting 
new findings on the role of fats in the diet, the anti- 
biotics in nutrition, and recent advances in stabilizing 
foods. Fish and meat research will be covered by the 
session to be conducted by M. J. Copley (July 1). 

The foregoing are a few of the highlights; the com- 
plete program, with abstracts, will appear as usual in the 
May issue. 


FUTURE DATES FOR FOOD TECHNOLOGISTS 


1954 
April 22-23 National Meeting of the American Dry Milk 


Institute, Edgewater Beach Hotel, Chicago, 
1. 


Annual Meeting of The Refrigeration Re- 
search Foundation, Boca Raton, Florida 
Annual a of the National Cheese Insti- 
tute, Chicago, 

Annual Meeting -. the National Fisheries 
Institute, Cleveland, O 

Flavoring Extract Manufacturers’ 
tion, Biltmore Hotel, New York, N. 

Fruit and Manufacturers’ 
New York, 

Fourth pod Convention, Australian Ke- 
gional Sections, Institute of Food Technolo- 
gists, Leura, New South Wales, Australia. 
Seventh Annual Meeting of the Research and 
Development Associates, Food and Container 
Institute, Los Angeles, California 

June 27 te Fourteenth Annual Meeting of the Institute 
July 1, 1954 ef Food Technologists, Los Angeles, California 


(Information _ concerning future dates of national and international 
= aa of interest to food technologists should 
) 


April 25-28 
April 27-28 
May 2-5 
May 16-19 
May 19 


May 26-28 


June 23-25 


be sent to the editorial 
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LEAVENING 
PROBLEMS? 


...-meet the family 
that can solve them 


Monsanto SAPP -40 


. .. ideal for machine doughnut 
mixes. Gives a fine texture and 
crust. Reduces tunnels. Cuts 
down on grease absorption, im- 
proves doughnut’s shape. Here 
is a product that gives uniform 
action—every time. 


Monsanto SAPP -28 


. . . a slow-action baking acid, 
especially suited for cakes, bis- 
cuits, muffins. Has beneficial 
effect on gluten in flour; imparts 
greater extensibility and higher 
gas retention. 


Monsanto HT PHOSPHATE 


(MCP Monohydrate) . . . versa- 


tile, effective, contains no free 
phosphoric acid, hence does not 
attract moisture and cause pre- 
mature reaction with soda. Use 
it alone or in combination with 
other Monsanto leavening 
agents for good results. 


Monsanto PY-RAN 


(MCP Anhydrous) . . . for sta- 
bility never before possible in 
self-rising flour and cake mixes. 
PY-RAN gives a slow, con- 
trolled gas release during first 
two minutes of the mixing of the 
dough or batter. Tests clearly 
prove PY-RAN releases less CO, 
during first two minutes of the 
mixing of the dough or batter. 
This two-minute reading is 
especially important, as any CO, 
evolved during this time will be 
unavailable for leavening action 
in the oven. 


PY-RAN: Reg. U.S. Pat. Off 


For more information or a copy 

of the new booklet, ** Monsanto 
Phosphate Leavening Agents,” 
write to MONSANTO CHEMICAL 
COMPANY, Inorganic Chemicals 
Division, 1700 South Second Street, 
St. Louis 4, Missouri. 


SERVING INDUSTRY 


WHICH SERVES MANKIND 
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. » « in the public interest 


The Special Summer Program in Food Technology, an annual 
feature of the Summer Session at the Massachusetts [Institute 
of Technology, will this year for the first time include special- 
ized study in one of 4 different fields of food technology. The 
1954 program, according to Prof, Ernest H. Huntress, direetor 
of the MIT Summer Session, is scheduled for 3 weeks from 
July 12 through July 30. After 2 weeks of study together, 
members of the program will divide into 4 groups for a final 
week of specialized work in sanitation, nutrition, flavor accept 
aunee, or radiation sterilization, Tuition for the 3-week program 
will be #150. Applieation blanks and further information may 


Star in savory salt mixes 


@ Savory salt has one job to do: make food taste 
better. And its star ingredient, MSG, points up flavor 
like nothing else can! Many famous food manufac- 
turers use Huron MSG in their blends. It’s a natural 
flavor booster. If you sell dry, canned or frozen food, 
Huron’s Technical Service can help you get added 
sales appeal through added taste appeal. Write Huron 
Milling Co., 9 Park Place, New York City 7. 


HURON MSG 


PURE MONOSODIUM GLUTAMATE 99+% 
Made by the pioneers in protein derivatives 
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In-Plant Chlorination 
at Puyallup! 


INCREASES PRODUCTION TIME 


in clean-up so that the entire job is done faster and “‘on- 
the-line” time is increased ior production. 


ELIMINATES ODORS oo 


by Mr. M. R. Stanley. Results at Puyallup show “** “odors 
caused by bacterial growth have disappeared where sul- 
ficient water flow is prevalent.***” 


CONTROLS BACTERIA por 


chlorine residual in all plant water used at such key spots 
as tray boards, floors, gutters, flumes, etc. 


10 OBTAIN. eee these and other sanitation advantages 


use In-Plant Chlorination engineered by Wallace & Tiernan 
— pioneers in the development of In-Plant Chlorination for 


the food processing industry. 
Your nearest W & T Representative will be glad to answer 
any questions. 135 


WALLACE & TIERNAN 


‘COMPANY, INC. 


be obtained from the Summer Session Office, Room 7-103, MIT, 
Cambridge, Mass. 


A spokesman for a leading chemical manufacturer told a 
meeting of food technologists in Los Angeles recently that 
certain revisions are needed in the Federal Food, Drug and 
Cosmetic Act, but stated that such changes should not unduly 
interfere with the orderly marketing of new chemical food 
additives. Mr. John J. Powers, Jr., senior vice president of 
Chas. Pfizer & Co., Ine., asserted that nowhere in the chemical! 
industry had he encountered opposition to the Food and Drug 
Administration's desire that the law be amended. “lIlowever,” 
he cautioned, “revision of the Act should be effected so as to 
achieve the required objectives with a minimum impact on the 
orderly marketing of new products.” Mr. Powers called on the 
food technologists to direct their attention toward assuring that 
publie opinion bearing on the problem of chemical food addi 
tives is an informed and educated one. 


A new $4,000,000 building in Cincinnati, O., housing the San 
itary Engineering Center of the Publie Health Service, was 
dedicated on April 8 by Mrs. Oyeta Culp Hobby, Secretary of 
the Department of Heaith, Education and Welfare. The Center 
is the focal point of the Federal Government's research and 
study into how the health of human beings may be affected by 
contacts with elements found in air, water, and food, and by 
radiation and other factors in the environment. On the second 
day of the 2-day dedication program, a scientific symposium 
dealt with the general subject, “The Control of the Environ 
ment for the Health of Men.” Principal speakers were Dr. 
Oram Woolpert, Ohio State Research Foundation; Dr. Detles 


(Continued on page 36) 
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Large capacity of this new Merck Plant assures an uninterrupted supply of Vitamin A 


Merck leadership in vitamin manufacturing assures quality Vitamin A for 


the food industry. 


Merck offers Vitamin A Acetate in vegetable oil, a light-colored 
product, free from off tastes, eminently suited for use in margarine 
and other foods. Supplied in batch-size or bulk containers, 
200,000 and 400,000 units per gram. For information on other 
potencies, write to the address below. 


Merck’s experience of almost two decades in the manufacture of vitamins 
is offered to help you in the application of Vitamin A to your processes. 


Vitamin A, Merck 


MERCK & CO., INC. 


Manufacturing Chemists 
for the Nation’s Health = 


tn Canada: MERCK & CO. Limited -Montrest 


Research and Production 


For Vitamin A-—Look to Merck 
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flavor materials 


As a primary source of supply for flavor materials, 
Givaudan, the world’s largest producer of aromatics, 
has played a dominant role in the development of 
flavoring science. 

We offer you a complete line of flavors for confec- 
tionery, ice cream, bakery and other products—all skill- 
fully created to lend true taste appeal. At your request, 
our flavor staff will study your individual problem and 
make recommendations from hundreds of proven Givau- 
dan flavors. Or we will develop an individual creation to 
meet your specific needs. Make Givaudan your flavor 

headquarters. 


330 West 42nd Street, New York 36, N. Y. 


Branches: Philadelphia + Boston «+ Cincinnati + Detroit 
Chicago « Seattle + Los Angeles + Toronto 


FOOD INDUSTRY TOPICS 
(Continued from page 34) 


W. Bronk, Rockefeller Institute for Medical Research; Ir. 
Gordon M. Fair, Harvard University; and Dr. Herman E. 
Hilleboe, American Publie Health Assn. 


The specialty of clinical nutrition is now becoming recog 
nized as important in every medical field, according to Dr. 
Robert A. Peterman, recently named medical director to J. B. 
Roerig & Co., who addressed the western section of the Ameri 
ean Pharmaceutical Manufacturers Assn. Reeounting experi 
ences in a nutrition ¢linie in New York City, Dr. Peterman re 
ported that requests for nutritional evaluation of patients from 
such specialties as ophthalmology, neurology, surgery, ortho 
pedies, and dermatology are becoming routine. “The new eon 
cept of metabolic medicine,” Dr. Peterman emphasized, “means 
that there exists a tremendous opportunity to provide for the 
practicing physician a number of carefully designed nutritional 
products to be taken daily by the patient new products 
with each individual ingredient being completely justified by 
valid evidence of its need or usefulness.” 


= 


A grant of $100,000 by the Campbell Soup Fund will finance 
the 200-seat auditorium of the projected Drexel Basic Sciences 
Laboratories Center, according to Dr. James Creese, president 
of Drexel Institute of Technology, Philadelphia, and Mr. J. T 
Dorrance, president of the Fund. This grant by the Campbell 
Soup Fund brings to $1,115,000 contributions of loeal corpora 
tions, foundations, and alumni and friends of the Institute for 
facilities of the projected Basic Sciences Center. 


Breakfast bacon may taste better and keep longer because of 
a Swift and Company grant of $5,000 to Florida State Uni 
versity for a research project on oxidative changes in meats. 
Dr. Betty M. Watts, professor of food and nutrition in the 
FSU School of Home Economies, will supervise the research 
program under the grant. This is one of a number of grants 
Swift has made during the past several years to universities 
for basie researeh work in nutrition and food science 


rs 


The growth of the American Association for the Advance- 
ment of Science from its beginning in 1848 is saluted in the 
February 1954 issue of Industrial Bulletin, published by Arthur 
DD. Little, Ine., Cambridge, Mass, As evidence of the present 
massive importance of the AAAS, the Bulletin points to the 
recent 120th meeting where “a program of 300 technical ses 
sions and 1200 papers covered the scientific gamut from astron 
omy to zoology and provided a unique opportunity for special 
ists to broaden their outlook through mutual exchange.” Present 
aggregate membership of the AAAS now is in excess of a 
million, with 245 societies in an affiliated capacity. 


. « « things new under the sun 


Fresh-frozen “Shrimpburger” overwraps are the latest addi 
tion to a growing line of full-color, stock-design frozen food 
wraps created by Western Waxed Paper Division, Crown Zeller 
bach Corp., San Leandro, Calif. Stock design overwraps, origi 
nated avail years ago by the company, are reported to offer 
distinctive eye-appeal with maximum economy. The Shrimp 
burger series (Set No. 4) also includes specialty vignettes for 
erab cakes, cod cakes, or any fish patties. 


= 


A new high in fast and accurate heat control for food proc- 
essing equipment operating on 236 volt lines is claimed for its 
new switch control by Proctor Electric Co., Philadelphia, Pa. 
Capable of boosting a cold heating element to a_ preselected 
operating temperature in a matter of seeonds, the Proctor In 


(Continued on page 38) 
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ndustry’s Dependable Source of, 


Staley Products Serve These 
and Many Other Industries: 
e Plywood e Asphalt 

© Insecticide @ Batteries 
e Adhesives © Brewing 
e Building Materials © Linoleum 
© Tobacco e Leather 

© Textile © Paint 

Pharmaceutical Baking 


for more information, 
write to the Industrial Division 


A. E. STALEY MFG. CO., DECATUR, ILLINOIS 
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finite Control Flasher Switeh Model 504 also incorporates an 
additional feature whereby the instant the selected electrical 
input is reached, the switch automatically changes connections 
to maintain a constant heat level at a lower voltage. 


rs 


NeoFloor is a new, economical, and easily applied skid-proof 
surface coating for concrete, wood, and metal floors, reports 
Pennsylvania Salt Mfg. Co., 1000 Widener Bldg., Philadelphia 
7, Pa. Consisting of a grit-like material anchored in a matrix 
of resilient neoprene and bonded firmly to the floor with an 
adhesive primer, NeoFloor is designed for use in plants, shops, 
laboratories, and other places where oils, greases, and chemicals 
create safety hazards and maintenance problems. Both primer 
and coating are applied easily with brush or roller. 


= 


A new line of plastic hoses and pipes, which, company offi 
cials say, is chemically inert to highly corrosive liquids, has 
recently been put on the market by Resistoflex Corp., Belleville, 
N. J. In addition, the new “Fluoroflex”-T plastic products, 
made from DuPont's fluorcearbon resin “Teflon,” are light in 
weight and resistant to high and low temperature extremes. 


A tandem cup pan cleaning and greasing machine that takes 
the work out of cleaning and greasing “brown and serve” bun, 
muffin, and ecupeake pans is offered by Imperial Machine Co., 
925 N. Darien St., Philadelphia 23, Pa. The machine permits 
an operator to clean and grease twelve 24-unit pans in the same 
time required to grease one 24-unit pan by hand. The Imperial 
unit is made largely of stainless steel and is portable to permit 
easy movement to bakery production lines. 


. + « the literary corner 


A new stepless, adjustable-speed drive, the Electronic Select 
A Spede, made by Louis Allis Co., Milwaukee, Wis., is de 
seribed in the company’s Bulletin No. 1500.) Designed for 
operation from A.C. power lines and available with D.C. drive 
motors in standard NEMA frame sizes, % to 15 h.p., the device 
is reported to provide 4 important advantages: (1) precision 
speed control, (2) unusually wide speed range where required, 
(3) adaptability to a variety of optional electrical and me 
ehanieal modifications, and (4) use of new, simple, reliable 


electronic cireuits. 


rs 


How to measure the viscosity of catsup as a basis for contro! 
of the finished product is explained in a new application engi 
neering data sheet (AED 200-21), released by The Foxboro 
Co., Foxboro, Mass., manufacturer of instruments for the 
measurement and control of industrial process variables. The 
system consists of a Brookfield Viseometran viscometer which 
continuously measures catsup viscosity in a sample chamber at 
the finishing kettle. This direct measurement, made without 
interrupting the process, is transmitted to a Foxboro Capacity 
Dynalog Recorder, which records on a cireular chart. A tem 
perature bulb in the sampling line provides for a continuous 
record of temperature on the same chart. 

The Chemical Digest, published quarterly by Foster D. Snell, 
Ine., 29 W. 15th St., New York City, and one of the first 
technical industrial house organs, recently celebrated publica 
tion of its twentieth volume. The publication is available with 
out charge to persons interested in new research developments. 


= 


Three bulletins are in hand from the Industrial Division of 
Minneapolis-Honeywell Regulator Co., Wayne and Windrim 


(Continued on page 40) 
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Why the big surge 


im low calorie foods ? 


One word tells the story — U CA Y 


(CYCLAMATE, ABBOTT) 


Here's your new market—36,000,000 overweight and diabetics—people who 
won't (or can’t) eat regular sugar-sweetened foods. 


Here's how you get it-Use SUCARYL to make the most of the low-calorie 
market. The timing is perfect. Here are a few check 
points on SUCARYL itself: 


SUCARYL gives sweetness without calories. With all its full, clean 
sweetness, SUCARYL has no nutritive content. Dieters 
can have all the sweetness they want with SUCARYL... 
and never add a calorie. 


SUCARYL has no bitter after-taste. To dieters who have tried synthetically 
sweetened products, this is point number one. SUCARYL 
tastes just like sugar. Food products that are sweetened 
with SUCARYL have no give-away “‘off”’ taste. 


SUCARYL is known to millions. Magazine and newspaper publicity is big 
on SUCARYL. The public knows the name. They're using 
SUCARYL now in their homes. 


What's in it for YOU? A bigger-than-ever market for dietetic products... 
with volume going up and up every month. You can 
sell this market now. Write today for further information 
to Chemical Sales Division, Abbott 
Laboratories, North Chicago, Illinois. Obbott 
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IS YOUR FOOD PRODUCT 
LISTED HERE? | 


lee Cream Stabilizers 
Marshmallow Toppings 


Dehydrated Soups 
Dessert Mixes 
Flavoring Emulsions Meringues 

Milk Puddings 

Pie Fillings (Dry) 
Pumpkin Pie Filling 
Ripple Ice Cream Syrup 
Sauces (Prepared) 
Sherbet Stabilizers 
Fruit Pie Fillings Soups 

(canned, ready to serve) Syrups 

Water Gel Desserts 


.. AND YOUR IMPROVEMENT 
| PROBLEM HERE ? 


(0 Custardizing milk & products con- 
taining milk solids 


Aspic French Dressing 
Heer Frozen Fish 
Heverages Frozen Fresh Fruit 
Cake leongs Frozen Frust Juices 
Fruit Fillings (Pie) 
Fruit Juices 


Canned Frunt 
Cheese Spreads 
Chocolate Milk 
( hocolate Syrups 


( onfectionery Gas Whipped Cream 


Binding () Improving mouth-feel and flavor 


Bodying 
0) Increasing efficiency of component 


Emulsifying ingredients 


Gelling 
Modifying C) Modifying ice crystal growth 
Stabilizing O) Physical & anti-oxidant protectior 
Suspending 


Thickening 


THEN YOU'LL FIND YOUR 
ANSWER HERE! 


Are your food product and 
improvement pr lem listed 
above? Then follow the lead 
of top food manufacturers and 
try SeaKem “Colloids Out of 
the Sea’’.* Discover how Sea- 
Kem Products can help im- 
prove your food product . . . 
make it better . . . easier to sell. 

Whether your problem is an 
old story or “different from 
anyone else's", chances are 
SeaKem ‘Colloids Out of the 
Sea” and Seaplant Chemical’s 
confidential laboratory service, 
can mean time and money to 
you. Fill out and mail coupon 
today for prompt attention. 


Thermally-reversible gels 


*seakem is the trode 
mark for the standardized, 
woter-soluble, sea plont 
extractives manviactured 
by the Seaplent Chemical 
Cerpeoration Refined by 
rigidly controlied proc 
esses which insure depend 
able uniformity and purity, 
Seakem ‘Colloids Ovt of 
the Seo"’ are light amber 
fe tree flowing 

Available 
in @ variety of types syit 
able for we in an un- 
vevelly wide range of 
food applications (see lists 
above), Seakem Products 
hove won acceptance on 
the bosis of proven ad- 
vantoges with leading 
manufacturers and proc- 
essors 
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| SEAKEM TECHNICAL BULLETINS 
| NAME 


| 
COMPANY | 
STREET | 
| city | 
| 
| 


| Type product end problem —_ , 
Check here if you desire samples os well as technical bulletins [) 


Serving Industry with ‘'Colleids Out of the 


CHEMICAL CORPORATIO 


FOOD INDUSTRY TOPICS 
(Continued from page 38) 


Aves., Philadelphia 44, Pa. Bulletin 6401 deseribes and illus 
trates a moderate cost pneumatic thermometer controller. Hu! 
letin 8930, on Fixed and Adjustable Indexet Mechanisms, «« 
scribes construction, operation, and applications of these pneu 
matic remote index setting devices. Twelve-page Bulletin 362 
deseribes the high quality, iow cost Series 362 line of dia- 
phragm motor valves for on-off or narrow band proportional 
control. To obtain this literature, write to Station 64 at the 
address as given above, 


From Dodge & Olcott, Ine., 180 Variek St., New York 14, 
N. Y., comes news of a completely new line of flavors—-Dry 
Soluble Seasonings—for whose manufacture and development 
D&O has built a large new plant in Hawthorne, N. J., em 
ployed a special technical staff, and installed a new pilot plant 
operation at the company’s New York laboratories. Ample 
details are given in the February 1954 issue of the D) & O News 


An illustrated brochure describes the Viscometran, a flexible 
and rugged industrial instrument which provides accurate and 
continuous viseosity measurement of materials in process. Ma: 
ufactured by Brookfield Engineering Laboratories, Stoughton, 
Mass., the Viseometran has already performed successfully un 


Viscometran with cover in position (left) and removed. 


der a variety of difficult corrosion and temperatere conditions 
with such products as catsup, paper coatings, starch (Ceonver 
sion process and homogenization), glues, paint solutions, cata 
lyst slurries, erystal slurries, polyvinyl acetate solutions, and 
flour water mixtures. For a copy of the brochure write Mr. 
R. A, Minard, Teechnieal Applications, Brookfield Engineering 
Laboratories, Ine., 240 Cushing St., Stoughton, Mass. 


vr 


A new “Speedy Kit” for fast, sensitive field testing of water 
hardness has been announced by Calgon, Ine., and Hagan Corp., 
Pittsburgh, and is deseribed in Bulletin SRES4, available free 
upon request from Calgon, Hagan, or the Buromin Co., P.O 
Box 1346, Pittsburgh, Pa. The simplified test employed with 
the Speedy Kit is expected to be of special value to home econ 
omists and laboratory technicians among others in making 
routine water hardness checks. 


= 


Its stundard line of agitated kettles including autoclaves, 
hydrogenators, mixers, neutralizers, polymerizers, reactors, sul 
fonators—-is featured in a new free brochure just issued by 
The Colonial Iron Works Co., 17643 St. Clair Ave... Cleveland 
10, O. Kettles are available in metals ranging from aluminum 
to stainless steel and in all pressure ratings based on fixed out 
side shell diameters in code and non-eode construction. Also 
available is a full range of horizontal, vertieal, and double 
motion drives. 
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The properties that make glycerine the material of choice in 
conditioning toilet goods, pharmaceuticals, foods, confections, 
films, fibers, and other personal and industrial products are out 
lined in a new free 20-page booklet, “Glycerine—Preferred for 
Product Conditioning,” published by the Glycerine Producers’ 
Assn., 295 Madison Ave., New York 17, N. Y. In the booklet, 
glycerine is compared with other materials used as conditioners, 
physical data being given in the form of charts and tables 
where appropriate. Applications of glycerine as a conditioner 


in given fields are considered in detail. 


A new, patented spot fumigant, in combination with a new 
spot fumigant applicator, has just been announced in a bulletin 
issued by Ferguson Fumigants, Ine., Ferguson 21, Mo. The 
new fumigant is a patented mixture which is claimed to possess 
a high degree of synergism. Application is made through quar 
ter-inch holes, pre-bored in cereal handling and processing 
equipment, through use of a portable machine. The machine is 
activated by air pressure, and delivers a pre-set dosage through 
a hundred-foot length of plastic tubing each time a button on 
the machine is depressed. Cost reduction in both material and 
labor for effective spot fumigation is claimed. 


A free bulletin describing a 10-serviee automatic control 
panel board “package” for the process and allied industries is 
available from the J. P. O'Donnell Corp., Instrument Division, 
39 Broadway, New York 6, N. Y. Ineluded in the arrangement 
are standard, semi-graphic, and graphie control boards. 


- « » meeting hall and conference room 


Speaking at the 23rd annual sales meeting of Magnus, Mabee 
and Reynard, Inc., held in New York City on February 10, Mr. 
Perey C. Magnus, president, predicted a steady advance in the 
company’s world-wide business during 1954. “As the present 
year matures,” he stated, “business will be as good or as bad 
us we make it. There is no reason why, with careful planning 
and follow-through, American industry and business cannot 
duplicate the peak performance of 1953 and perhaps surpass it. 
This is no time for thoughts of recession or depression. The 
same amount of effeet can be better applied to preaching opti 
mism and emphasizing the growth and potentialities of business 
us they actually prevail.” Further expressions of optimism were 
added hy vice presidents J. B. Magnus and R. B. Magnus. 

While on the subject of MM&R, it should be mentioned that 
the firm has recently issued an impressive new catalog of infor 
mation on its products, prices, and policies, The catalogue will 
be published three times yearly and mailed to interested pur 
chasing agents and others. The company weleomes requests for 
inclusion on its mailing list. Write MM&R at 16 Desbrosses 
St., New York 13, N. Y., or 221 N. La Salle St., Chiengo 1, TIL. 


Right e-oh! Here we go to the Land Down Under and the 
1954 annual meeting of the Australian IFT (Northern Section). 
The time —May 26 to 29. The place—the Ritz Hotel, Leura, 
New South Wales. The order of business will include technical 
papers, a short Symposium on Quality Control, and a_ brief 


Symposium on Packaging. 


The sugar industry came in for major attention at the inter 
national meeting of The American Society of Mechanical En 
gineers in Mexico City, March 10-12, with seven papers devoted 
to problems of sugar processing. The three-day meeting began 
with a speec h of weleome by Sr. Adolfo Ruiz Cortines, Presi 
dent of the Republic of Mexico. Response to the President's 
greeting was presented by Mr. Lewis K. Silleox, ASME presi 
dent. Approximately 300 ASME members, accompanied by 
friends and members of their families, attended the meeting. 


Profit—the key problem confronting the candy industry to 
day beeause increased ingredient and production costs have 


affected profits adversely—will be analyzed from every angle at 


REVOLUTIONARY 
NEW CLEANING 
METHOD FOR HIGH 
TEMPERATURE 
EQUIPMENT 


AND WHAT IT 


MEANS TO YOU IN SAVINGS 


be K SYSTEM OF CLEANING 


SAVES YOU HUNDREDS OF DOLLARS ANNUALLY 
IN TIME, MATERIALS, WATER, STEAM 


Again Klenzade leads with a remarkable new clean- 
ing chemistry advance — Chelation. Initial clean- 
ing with Kienzade O-R Organic Acid Cieaner is 
followed with Klenzade O-R Alkaline Cleaner. This 
produces an amazing series of chemical reactions 
— each one super-powered for a variety of specific 
cleaning actions never even approached before. 
The milkstone dissolving properties of the organic 
acid cleaner are complemented and enhanced by 
the soil dissolving properties of the alkaline cleaner, 
resulting in double action cleaning through chemi- 
cal fortification. “Chelation” prevents precipita- 
tion of water-borne minerals and assures film free 
surfaces. Let us demonstrate to you that this 
revolutionary chemical cleaning advance — the 
Kienzade O-R System — will definitely save you 


hundreds of dollars annually. 


Write for New Cleaning Instructions As “¢ 


TST Past ¢ & 
for HTST Pasteurizers and Evaporators Siugle 


> 
KLENZADE PRODUCTS, INC. Cleaning 
BELOIT, WISCONSIN “in, 
Branch Offices and Warehouses in Principal Citles 
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pick out the 


DIVERSOL CX 


its PINK* color helps you 
prevent costly mistakes 


DIVERSOL CX can't be mistaken for detergents, 
processing chemicals or anything but what itis ... the 
best bactericide-disinfectant you can buy. DIVERSOL CX 
is PINK in color for easy identification. And, 

of course, it gives you the 100% solubility, stability, 
water-softening action and powerful penetrating ability 
that DIVERSOL has been noted for during the past 
quarter century. So play safe . . . when your operations 
call for a bactericide, be sure your men use a 
bactericide. Get DIVERSOL CX today! 


NON-CORROSIVE 100% SOLUBLE 
@ FAST ACTING 


® EASY TO USE 


@ PINK* TO AVOID 
COSTLY MISTAKES 


* A patented Diversey Exclusive 


ex 
(2) 
THE DIVERSEY CORPORATION 


18620 ROSCOE STREET, CHICAGO 13, ILLINOIS 
In Canada: The Diversey Corporation (Canada) Ltd., Port Credit, Ont. 
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FOOD INDUSTRY TOPICS 


the 71st Annual Convention of the National Confectioners’ As- 
sociation, to be held at the Conrad Hilton Hotel, June 6-10, 
according to Mr. Vietor H. Gies, Mars, Inc., and Mr. Robert B. 
Schnering, Curtiss Candy Co., chairman and co-chairman re 
spectively of the program committee. Tieing in with the “Plan 
ning for Profit” theme will be the 28th Annual Confectionery 
Industries Exposition, which is to be the largest and most 
comprehensive ever held by the candy industry, Latest develop 
ments in ingredients, machinery, equipment, packaging sup 
plies, and services will be on display in the Hilton’s Main and 
North Exhibition Halls. Mr. David P. O'Connor, Penick & 
Ford, Ltd., Ine., is ckairman of the exposition committee. 

The Society of Flavor Chemists held their first regular meet 
ing on February 1, with representatives of most of the leading 
suppliers of basic flavoring materials present. While the pur 
pose of the organization is primarily social, oceasionally in 
formal talks on matters of mutual interest will be arranged. 
Mr. Jack Bouton was elected temporary chairman at this meet 
ing. Those interested in the group may contact him at Syn 
fleur Laboratories, Monticello, N. Y. 


rs 


A final reminder to members of The Refrigeration Research 
Foundation and others planning to attend the TRRF annual 
meeting at Boca Raton, Fla., the end of April. An important 
part of the usual annual meeting will not take place at Boca 
Raton but at the Edgewater Beach Hotel, Chieago, where, on 
April 21 and 22 there will be held a Refrigerated Warehousing 
Workshop featuring a comprehensive, detailed discussion of the 
research that has made and is making the refrigerated ware 
housing industry and allied industries. The Foundation mem 
bership meeting will take place in Boca Raton on April 25, and 
the Board of Governors will meet at dinner on April 26. 


. + « building up and branching out 


Canco’s new Research and Development Center (drawing). 


American Can Company has announced the breaking of 
ground on a 40-aere tract of land in Barrington, LIL, for the 
construction of its new Research and Development Center which 
it is estimated will be completed in 12 months. According to 
present plans, the new laboratory will contain approximately 
102,000 square feet of floor space and will provide for expan 
sion, now envisaged, to a floor area of about 140,000 square 
feet. In addition to adrainistrative offices, the building will con 
tain special laboratories devoted to food chemistry and nutri 
tion, tinplate, coatings, and other specialized types of research. 
Special “hot” and “cold” rooms, capable of simulating ¢limate 
conditions from the tropies to the Arctic, will permit storage of 
test packs of every type of food and non-food products. One 
of Canco’s most important long range research projects—-known 
as “Operation Survival”—will be continued in the new center. 
The goal of this project is to eliminate tin as a can-making 
material. The center will initially house 2 staff of more than 150 
scientific, technical, clerieal, and maintenance people. Head of 


its EASY 

/ 
4 

\ 
i 

Fi 

fs POUNY 

Salt 

= 

| 

— 
| 

| 

| 
| 


the new Barrington laboratory will be Dr. Robert Warren 
Pilcher, the can company’s director of research. 


ors 


The start of construction by Atlas Powder Co., Wilmington, 
Del., of two new plants which will greatly increase the firm's 
eapacity to produce the Atmul and Atmos mono- and diglhycer 
ides and other emulsifiers which it supplies to the food industry, 
was announced by Mr. Kenneth FE. Mulford, general manager 
of the Chemicals Department. The larger of the two plants, at 
Memphis, Tenn., will cost more than $1,000,000, and is sched 
uled for completion by late 1954. The second plant, at Brant 
ford, Ont., is being erected by Atlas Powder Co., Canada, Ltd. 
Its first unit, to cost about $350,000, will be in operation within 
six months. Preliminary planning has been started, looking to 
the addition of a second unit for the production of ethylene 
oxide derivatives at this location. The Memphis and Brantford 
plants will produce emulsifiers for the food, baking, ice cream, 
and eandy industries. 

Establishment of the new Food Industry Division reflects 
Atlas’s recognition of the growing importance of chemistry in 
improving the nation’s food and of the need for a separate divi 
sion within the Chamicals Department to meet the specialized 
requirements of food processors. The new Division will be un 
der the general supervision of Mr. Wm. W. Hays, assistant to 
the general manager of the Chemicals Department. 


« the human element 

Following the merger of Wallace & Tiernan Co., Ine., and 
Novadel-Agene Corporation to form Wallace & Tiernan, Ine., it 
was announced by Mr. M. F. Tiernan, board chairman, that 
Mr. F. G. Merckel had been elected president, Mr. R. M. Jack- 
son executive vice president, and Mr. G. D. Peet vice president 
in charge of product engineering and development. 


(Continued on page 44) 


rutaste 
flavors! 


The Economy Line 


HIGH CONCENTRATION 
COST PER BATCH 


NEUMANN, BUSLEE 


Ac'cent Technologists Seek 
New Customers For You 


As the food processing 
business grows, so does 
Ac’cent. Thus, Ac’cent’s 
research and development 
staff is constantly seeking 
improved methods of en- 
hancing the natural flavor 
of your product. These men 
were the pioneers in the 
monosodium glutamate 
field, and the results of 
their continuing research 
are always available to 
you. They will provide 
specific solutions to your 
specific flavor problems, 
even to the point of design- 
ing new machines for you. 
Scores of food processors 
who have used this service 
have enjoyed immediate 


results in increased sales. 

This is only one of the 
many advantages offered 
by Ac’cent. Next time you 
order monosodium gluta- 
mate, be sure to specify 
Ac’cent, made bythe 
world’s leading producer 
of monosodium glutamate. 


Ac’cent is monosodium glutamate in its purest 
form: convenient, uniform crystals. The natural 
glutamic acid present in all foods dissipates in 
shipping, storage and processing. Ac’cent is the 
pure sodium salt of ahamale acid, vital in re- 
taining nature’s original flavor in food. Ac’cent 
adds no flavor of its own. 


AMINO PRODUCTS Division of international Minerals & Chemical Corporation, 20 North Wacker Orive, Chicago 6, i. 
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FOOD INDUSTRY TOPICS 
(Continued from page 43) 
Appointment of Mr, Fred M. Belcove, 


who has had experience in the food and 
chemical industries, to the company’s 
Chieago sales organization has been an 
nouneed by Mr. Wm. Lakritz, president 
of Florasynth Laboratories, Ine.. New 
York City. 
rs 

Mr. Malcolm M. Coston has heen ap 
pointed manager of the Process Equip 
ment Division of Rodney Hunt Machine 
(%,, Orange, Mass. He will be responsible 


Mr. Coston 


for sales and development of the patented 
TURBA- FILM Evaporator and the Rod 
ney Hunt-Luwa Spray Dryer. 


= 
Dr. Walter L. Clark has recently been 


appointed assistant professor of biochem 


Food Ingredient & New Drug Studies 


ANIMAL TESTS 


LaWall & Harrisson 


Div, 1821 Walout 3, Pa 


Mechanical - Management - Electronic 
Design 


Process - - Quality Control 
Investigations - Appraisals - Reports 
JOHN I. THOMPSON & CO. 
ENGINEERS 
921 17th St., N.W. Wash’ton 6, D. C. 
Laboratory Division: Bellefonte, Pa. 


Food Development Laboratory 
8. W. ARENSON, DIRECTOR 


Proof service to the baking and potatoe chip 
industries. Ingredient evaluations. New 
preduct development. Baking, frying, 

spray drying equipment. Chemical 
and physical testing facilities. 


2865 W. Franklin St. 440 W. 24th Street 
Baltimore 23, Md. New York, N. Y. 


FOOD TECHNOLOGY, APRIL, 1954 


istry in the Sehool of Nutrition at Cor 
nell University, in charge of the program 
of Food Seience. He holds a joint ap 
pointment in the Department of Biochem 
istry and Nutrition of the College of 
Agriculture, acting as faculty adviser for 
food processing students and teaching a 
course on the food industry. 


EMPLOYMENT NOTICES 


AVAILABLE: Ph.D. Food Technology, 
Bacteriology, Chemistry. Age 30. June 
graduate. Background in industrial re- 
lations and management. Leadership po- 
tential. Desires responsible position with 
progressive organization. REPLY BOX 
320, Institute of Food Technologists, 176 
W. Adams Street, Chicago 3, Ill. 


WANTED: Oil Chemist with experience 
in administering research on salad dress- 
ing, margarine and oils by leading food 
manufacturer to head up research sec- 
tion. Location, Middlewest. REPLY 
BOX 323, Institute of Food Technolo- 
gists, 176 W. Adams St., Chicago 3, Ill. 


WANTED: Food Technologist. Excel- 
lent opportunity for young Food Tech- 
nologist with well rounded background 
and preferably production experience. 
Will represent large nationally known 
manufacturer of established line of spe- 
cialty products. Sales experience highly 
desirable. Location central Mid-West 
area. All replies confidential. Send 
resumé to BOX 321, Institute of Food 
Technologists, 176 W. Adams Street, 
Chicago 3, Ill. 


PRODUCTION AND RESEARCH 
CHEMIST, with extensive experience in 
production, manufacture, development, 
and control of confectionery, desserts, 
cereal products, chocolate, and other food 
products, desires position of responsibil- 
ity. REPLY BOX 324, Institute of Food 
Technologists, 176 W. Adams St., Chi- 
cago 3, IIL 


AVAILABLE: Executive Food Technol- 

ogist, MIT, experienced in both produc- 

tion and sales. Desires change. Familiar 

with all phases of plant operation. RE- 

PLY BOX 322, Institute of Food Tech- 

nologists, 176 W. Adams Street, Chicago 


MAN’S FOODS 
by Lloyd B. Jensen, Ph.D. 


+ 


This book is the story of man’s quest 
for food through the ages. It is at the 
same time a documented scientific 
work and a piece of fascinating read- 
ing. It covers a vast field of the history 
of many foods that have affected 
man’s organic and social evolution. 
288 pages, 6x9, $4.50. 


+ 


THE GARRARD PRESS, Publishers 
Champaign, Illinois 


SERVICES TO THE FOOD INDUSTRIES 
@ Consultation on Food Problems 
@ Analyses of food materials and products. 
@ Food plant design, process examination 
and control 
@ Legal testimony and consultation on 
government regulations 
Founded 1867 
Write for bulletin “Scientific Quality 
Control of Foods and Beverages” 
SCHWARZ LABORATORIES, Tos. 


| PRODUCTION CONTROL 
FOUNDATION SERVICES 


Vitamin D rat assay - results in 8 to 
10 days © U.S.P. XIV or A.O.A.C. vita- 
min A assoys ® Other vitamin assays * 
Antibiotic and amino acid assays * So- 
dium Determinations ® Proximate anal- 
yses and mineral determinations. 
Pharmacology including warm-blooded 
toxicity studies © Specific immune sera ® 
Enzyme investigations © Other biological. 
chemical, and microbiological services. 


Project Research and Consultation 


230 Washington St., Mount Vernon, MN. Y¥ 


FOOD RESEARCH 
LABORATORIES, INC. 


Founded 1922 
Philip 8. Hawk, Ph.D., President 
Bernard L. Oser, Ph.D., Director 


Research eA ly et 


ORGANOLEPTIC 
PANEL TESTING 


Biological, Nutritional, Toxicological Studies 
for the Food, Drug and Allied industries 


48-14 33rd Street, Long Island City 1, N.Y. 


WISCONSIN ALUMNI RESEARCH FOUNDATION 
P.O. Box 2059-S © Madison 1, Wis 


FOSTER D. SNELL, INC. 


RESEARCH CHEMISTS AND 
ENGINEERS 
Sensory Panel Technic, Formulation 
and Stability; Protective Packaging. 
Inquiries invited on food research 
problems. 
Official Laboratory Association of 
Food Distributors, Inc. 
29 West 15th Street New York 11, N. Y. 
WA 4-8800 
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CAN HELP TRIM RISING COSTS IN YOUR PLANT 


If you pack peas and are looking for ways to cut 
costs, see what this specially engineered FMC pea 
equipment can do for you. First, each item is engi- 


neered to do an exacting job continuously and 
automatically. This greatly simplifies operations, 
speeds up output, and frequently reduces manpower 
requirements. Secondly, this equipment is sturdily 
constructed of high-grade materials—precision-built 
to run smoothly and efficiently through extended 
heavy-load periods with a minimum maintenance 
factor. And thirdly, its outstanding design, devel- 
oped over many years, provides the gentle handling 
essential in maintaining the high quality established 
by the canner for his finished product. 


Write for full information or call 
your nearest FMC representative 


FMC 8-STATION PEA & BEAN FILLER 
Automatically measures and fills 
the product, then odds brine to 
a highly accurate measure. Han- 
dies up to 180 CPM, depending 
on can size. 


FMC TWIN REEL PEA GRADER 

Features patented FMC ‘‘Clover- 
leaf"’ screen for increased ovt- 
put, more accurate sizing without 
damage to peas. Supplied with 
any number of sections desired. 


KEY FROTH FLOTATION CLEANER 
Designed for selective and avto- 
motic separation of waste and 
foreign material from the prod- 
uct. Unmatched efficiency at a 
copacity up to 8,000 pounds of 
peas per hour. 


FMC 15 STATION PEA & BEAN FILLER 
New and unique in design, these 
twin units achieve a rare combina- 
tion of accuracy plus high capac- 
ity (up to 380 CPM — 211 « 304) 
with their carefully cal.brated 
measuring pockets and overfiow 
briner principle. 


FMC BLANCHER 

Available in 6 to 16 ff. sizes, 
according to length of blanch re- 
quired. Has highest capacity per 
floor space, is easy to install and 
clean, and is economical in 
steam and power requirements. 


FMC ROTARY PEA WASHER 
Extremely simple and effective, 
smooth in operation, absolutely 
sanitary and easy to clean. Pres- 
sure lubrication gives long, 
trouble-free bearing life. Han- 
dies peas and many other 
products. 


FMC GOOSENECK CONVEYOR 
Positive interlocking buckets form 
continuous conveyor with large 
capacity for peas, beans and 
other granular products. Built in 
any even-foot length. 


FMC (LEWIS) QUALITY GRADER 
Efficient separation of two grades 
of peas, sinkers and floaters, 
through the specific gravity prin- 
ciple. Triple-reel discharge thor- 
oughly separates peas from brine 
and trash. 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Canning Machinery Division 
General Sales Offices: 


a 


WESTERN: SAN JOSE , CALIFORNIA 


EASTERN: HOOPESTON, ILLINOIS 
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When 


a 
Pineapple 
Has 

Been 
Slighted 


You want to make quality 
products that make profits, 
and that’s just about the 
whole story. Sometimes it's 
a difficult job. 


There's a good way to do it. 
Use Norda Flavors. 


Use Norda genuine natural 
fruit Flavors, rich with true 
fruit goodness. Combine them— 
“piece them out”— maybe 
strengthen them—with Norda 
imitation fruit flavors, whose 
characteristics, taste, and aroma 
duplicate and supplement all the 
richness of actual fruit. 

Try it, for instance, with Norda 
Pineapple, both genuine and 
imitation. You'll improve the 
“eating pleasure” your products 
give. You'll sell more, and save 
more, and make more. 


Send for free “taste, test, try” 
samples today. 


Use a Norda ‘Favorite to Flavor It’’ Nor da 


Norda, Inc.,601 West 26th Street, New York 1, N. Y. 


Chicago + Los Angeles + San Francisco + Montreal + Toronto + Havana + London + Paris + Grasse + Mexico City 


| 
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—Come 

to 

Norda 
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